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(57) Abstract: The invention relates to a cross! inkable 
aromatic resin which has crossl inking groups and protonic 
acid groups and is suitable for electrolyte membranes and 
binders for fuel cells; polymeric electrolyte membranes 
and binders for fuel cells, made by using the resin; 
and fuel cells made by using the membranes or the 
binders. The aromatic resin has crossl inking groups 
which are not derived from protonic acid groups and are 
capable of causing crossl inking without the formation 
of a leaving component, and exhibits excellent ionic 
conductivity, heat resistance, water resistance, and 
adhesion, and low methanol permeability. It is Preferable 
that the aromatic resin bears as the crossl inking groups 
both C].io alkyl bonded directly to an aromatic ring 
and carbonyl or carbon-carbon double or triple bonds, 
while preferred examples of the crosslinkable aromatic 
resin include aromatic polyether, aromatic polyamide, 
aromatic polyimide, aromatic polyamide-imide, and 
aromatic polyazole, each of which has crosslinking groups 
described above. 
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— T h 7* 7- A?— 4, 4' -i?t Ko^^7x=;l/x-t/K 3, 3' -S? 
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y^^-4, 4' — i/t Kn#Vi?7xsW7-f h\ 3, 3', 5, 5' 
-ff7^f^-4, 4' -i^t Ko^fv'i/7x-;^7>f K 3, 3' - 

4' -i?tKnW7s5^^*^ 3, 3', 5, 5' 
-fh7^f^-4, 4* -i?tKn^77i=W^y, 2, 2 — If* 
(3-^f;v-4-bKo^>7x-;v) ^pa^ n 2, 2 — if* (3-^^ 
/V-4-t Kn^riX^ai— ^V) 2, 2 - tf * (3, 5— ^y^A— 

4- t Kn^riX7 , a-.=-;V) a, a' -If* (3-^f^-4-t K 
o3fv^7x^) -1, 4-v 5 ^ y^ntV^^if^, a, a' - tf* (3, 

5- ^f^-4-tKP^77x^V) -1, 4-^y7 P ntW'<^ % A 
a, a 5 -If* (3-^f/V-4-tFo^77x^) -1, 3 -vM* y^ 
P^V^yfy, a, a' — tf* (3, 5-^^-4-l;Kn^77x = 
^) _ 1( 3-^ yzfn tW-^if^ 9, 9 -If* (3-^^/^-4-t: 

Kp =3fiyy if SrSfetf S So 

»»K^r3SF wis?* kb ^Mb^ i: b-rtts 2 — t y /w^ kp =*y ^ 

4> 4 ' 3* -^y/Hf7x=^ tf* (4-tKn 

^_ 3 _7P/U7 S= i^) y^V, 2, 2-tf* (4-t KP^r^-3-7 
y /V7xx;l/) 7"o if £«f 5 n t &X~% Z> 0 

^^itfT^/l^S^r^ftK^t KP^y^©^;^ym T/K* 

Z> (Macromol. Rapid. Commun., 19, 135(1998)). *£0>#8sfcJ: <9#3^ 
7 Uft K&^&fift^i^J&i^S (J. Amer. Chem. Soc, 9^, 861(1970)) „ 
7d h^SfcKfrtr^WK^t Kp^y^tltfj:, tiflBG>3!F*8SS?fc K 
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^^^t^^<D^/U^^t^^XfT^jV^j^^tm<Dm^Z^ -2, 5- 
i?tKn^^|,f|| N 2, 5-i?kKn^>TV7« > 5, 5' 

u>i?-y-y^/um, 5, 5 5 -^^-^y^vM^if^/^v^^-rs 

10 ff^7^f Kft^iLT, 4, 4' -v^^/V^-n-O-y^^/ ^ 3, 
3' -v^/V^n^i/y^^y >\ 4, 4' 3, 
3' -^nn^y^x/y, 4, 4' -^7;^b v*;^ — 
4, 4' -^DPi/7x=;^My, 1, 4— it^/lsX-wOHls^ 1, 
3-i?7A-*n^yfy N 4, 4' -77;^nlf7x^K 3, 3' — i?zf 
15 0^—4, 4' -^y/l^nfc^^^/K 4, 4' — v^/V^n xn;V^ 
4, 4' -^no«77x=;M^y, 4, 4' -^tn^x^ 
/lot— T7U % 2, 2 - tf (4 — 7/^o y^—sv) -^u/<ly, 2, 2 — fcT^. 
(4— ^Dtn^^cx^) 7n/^y, a, a' — tr* (4-7Atn7x=;V) 

-1, 4-v?-r y^°t3 tr/w<>"£^ % 2, 5-'y7;^p^yy'7jyy, 2, 
20 5 - v 5 ^ a a - 4 - 1° y ^7 x h y , 2, 5 -i/y/i^-n^yy^ h 
v As* }?&mfz> r. t 

7;v^Stfff^^^7 >T i LT, 3 , 3 * - >>y 4 , 

4' -^7/^n^y/7x7y, 3, 3' -i^^vl—4, 4' -V>Z7>1>$- 
o^y/7x7y x 3, 3', 5, 5' -rf7^f;v-4, 4' -v^/W- 

25 P^/7xyy, 3, 3' -v^y^vv-4, 4' -^op^7x;y, 

3, 3\ 4, 4 5 -fh7^f/V-5, 5 5 -^na^7x/7, 3, 
3' -S?y^A—4, 4' -5^77^0 ^a^A'^A'*^ 3, 3' -S?p* 
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4, 4' -^PPi?7x=.;V^/l/$y N 2, 5-i?7;VtPK^xV, 
2, S-i^l^n^/W^i?^ 2, 

a^u* ¥&m\?z> - i!^x-# So ^v*^^^^^^ 

4*4^ ^IS^St^ if©^5lO^/l^* V'fb^J"^^ 1 ''* Wb (Macromol. Chem. 
Phys., 1Q9_, 1421(1998)) -$"5, *if©^i?)#5r t^ff 5 e 

Kft^c^^y^jaitrr^^^*^*®^, 2, 

an^Sm 2, 5— ^7/U*ngeJft*», 5, 5' -^/WwH^ (2 
£^ 2) 5-^nn7xx;V^*yE 5, 5' (2- 

20 [3£#»55?7 ^ ^b-a-^i^*^J] 

4, 4' If^-ZK 4, 4' -v?T^y^7^^/V^- 

7VK 4, 4' -5?75;^7x=^^^ 4, 4' -S?7$;^7x=/P 
25 7p/^, 4, 4' -S?7 5;i?7x^^*^ 4, 4' -^^7^7 
x=;^;V7^\ 9, 9 - * (4 -TS 7;Vtl/^ 1, 

4-bf* ( 4 -7>/7xMi/) -O'if^ 4, 4*-i?75>"<^/7x 
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3, 3 J -i/7^;^/7x;y s 3, 5 -s?r$ j^^/y.^j ^ 

3, 3' 4' -v^T^ytf^^^K 3, 3' 

-v^5vl—4, 4' — i^T ^ J -J? ^~;Vz^—J-)V^ 2, 2 5 -v^^A— 
5 4, 4' -^75/^71=;^^^ 2, 2' -v?^^-4, 4' -v?T 
^/v^^/K/a./^ 2, 2' -v^^vl—4, 4' -i?7^i^7x- 
3, 3*-^^vl— 4, 4'-^7^/:/7x-;l'7M^ 3, 
3', 5, 5 > -rh7^f;l'-4, 4' -i^T^ J ^ - W«£ if ^ 

*5 «£ T$T;V*;V* jVfc « N a N if COT y ©it % "a 0 ^ /V 

^KO^^WkjSHlT?^/^^"! - ^ (Macromolecules, 35, 6707(2002)). 

20 Kn^^b-g^*5J:tj^©T^ y &m&hmtffi>tiz> 0 

Stria Lfc^K^^n h^l«E^r^«K#JIB«ra0ffi-frfcJ: «9M5t-r^^}' 

^^pp k n ^y7«^py k 3, 3' -tr7a=/ui?*7v#^ifc 

25 3, 3' -i?7i=/l/x-r;l/^;l/t^^l2!) 3, 3' - 

^7x=;W7^Ki?«^o!)K 3, 3' -i^^/W*^*:/ 
v^/i^V^ a y K, 3 , 3 5 -^7xx^ ^ a y h\ 
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2-^^-1, 4-^fy^;^y|^!)F\ 5-^^-1, 3- 
-<>-if ^^/V^^^ n y K. 2, 5 - v^fvv- 1 , 4 -^<W^^/U 
n!)K, 4 , 6 - ^ <?-jV- l , 3 — <>-if V^TJA-tf^S^ o y h\ 
3 f 3 > 4,4'- t'7x^^^;^>t^ b!IK, 2 , 2 ' 

5 -i^?VV-4, 4 ' — \?-7 )Vi$.^/^-!7 n y K% 3, 3', 5, 5 5 

-7h7^f^-4, 4' -tf:7^~,i^#/i^7^n y K^if^lf bfr 

D^yy b^-teTfc^ 3 , 3 \ 4 , 4 ' - if ^ a^/i^T- h 9 tj A-#>-@£— m 

tM£| n 2, 2', 3, S'-tf^-A-T b7^^V^-4ffi7X^I> tf^ (3, 
4-*?jjA,&a?Ss7=.=.A') ai— ^V-^7K^. If* O, 4-i?%frtf*c>' 
-7^~)V) 7^7^ KH^ItM^ tf* (3, 4-i^V#= 3 rV^^V) 

15 *^-$i7.M^ tf* (3, 4-^;^V7x^u) ^*v-&tK$K if* 

(3, 4-^7^/^^^^^=^) ^d/^^ZI^tK^ 1, 1, 1, 3, 3, 
z _^^-y;V^TX2-2, 2 -If* (3, 4-i?*^*^7^~Sl<) 
>-~^tR^ 1, 4, 5, 8-^-37^ V^T" h^#;V^S£~$i7.k^ 3, 3 

\ 4, 4' 2, 

20 4, 5 — o/ifyf t** (5-7^.^^-3, 4-v 5 

v-7^~;V) :3i-7VV-»^ tf* (5-^^-3, 4-^TJA- 
t^^^/v) xjvyfsi/-mfr%d, If* (5-^^-3, 4-^#;vtf> 
S^*^) pi^^-^TK^ 2, 3, 6, 7-7F7^f^-l, 4, 5, 

25 [^#$1 v v tj/v^^ev ^ ci y K©Mfl] 

^fflt^r t^-ef 53?f ^ b ^ ^^'yf ^ ^ ^ o y Fam 1, 2, 
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hmfiW Ki*|, 3', 4, 4'-lf^=^hy 

^n!)KM, 3', 4, 4'-^7x^wy/ D ^hj)^>i 

*oJJK*feKfts 5-^^-1, 2, 4 i^yhP^y^^B 

5 yK», 3-^^-3', 4, 4' -\f7~-;VY])2uV7Fs^m*;?u 
V K*fektt, 3-p<^-3', 4, 4'-i?7x=;M^>MJ^y^ 
nJ>K**». 3-^^-3', 4, 4'-S?7x=^^hp*>kJ?y 

^oUKUm 3, 4, 4'-^7x;yfy^>^^ n!; 

10 [^Sfifcr- h 7 T * ^<DM;WW] 

fffi t o r t ©T* 1 It h 7 7 $ y © * ^ 1, 2, 4, 5- 

fF77^^fy, 3 , 3', 4, 4'-Tf 7 7^tVx^K 3, 3\ 4, 
4'-Th77^yi?7x-^x-r;K 3> 3 ' ; 4> 4 '_^ h ^ T c y ^ 
15 ^/7xy ^ftf&mifbtlZo 

>fy7^», 4, 4' -i?7J/^^v-lf7^=/K 4, 4* - 
;^^i/i?7x-;l/x-t/K 4, 4' - ^A^^r^is^*^ 
25 4, 4' - i?*^^y/7iyy, If* (4- *^#^F->7i==>U) 
2, 2 -If* (4- *^3j?*^7x=/l/) TV^^ ^*y-7As* 
"o-2, (4- A^J/7ss^) 7 9 n^V N 2-^^/V-i, 
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4 — < y ^ 5 - ^ 7- A*- 1 , 3 Is frtf ls$Bt* 2 , 

5_^^^;V-1, 4-s<l/l£ls*/ZuViSlsm~ 3, 3' -io^V-4, 4' 

y v^sKS^-w^si^^^^Bfe^ji^^T^ y ^s^w £>fts 0 

^/H»i?7s=^ >fy7^/^7x=;K 4, 4' -v^^-Acn-^^ 

^7j;vjJ?v^7^-/K 4, 4' -v?7x^^;v*^^^ytv?7x 
4, 4' -^^^7xy y^Wy®v ? 7x^;K 

#^7x5^, 2, 5-^^-1, 4 

3> 3 »_ i? ^^v-4, 4' — \?7=.~A'i?jJA'&>&&'7=-=- 3 > 
3 • _ ^ 4 , 4 ' - 3i =./U3i— r /v>?^ y»i?7x 2 , 

2 ' 4, 4' -*?7:*^V*^*^#^^^ 7 * =7V ' 

-fe?^ 3,3' -^7^-4,4' -^tKP^t^x^K 4,4' -S? 
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10 4- ^/V^-a-<^if^ 3- (7^=-,V^-;V) 7 ,V 

-7frJrv-4' ~7 ^-?V^^--,v*J>7 ^-;1<7,?Vt£^^ 4-7UU-1- 
4->>nn-l-^ 3-*'nnS^n^*-fcv N 4-7&U7, 

=E7 t Ka^^#i©^!|i LTi^ 3- t Kd^>- i -y u tr^ % 

20 rc^,w<;/i?^ s 3-^-^^y- 7K 4-tKP^>7^y, 4 
- {7 ^-JV^-;V) 7^7 — /K 3- {7 ^-JV^J--;V) 7^7 ~-/K 

4 ' ~ 17 ^ — /V- ^ :=^J*^/ft > n 4-^^^^^-^y^;V 

25 77/^^^ n y Hb^o £ Lttt, 4 -tj^>^- i - > 

^ D ^^^ K, l-^^-4-^/^>^-l-v-^n^-fev^ 
a y h\ 2 -7J^>i/- 5 - 7 A^i** y^Pj) h\ 5 2 -7J A- 
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is- 5-y )\>i?s)V%ls? u y K s 4 K' 4 - !7 

p^^iri^ 1— ff-As— 4- (^/V*>v'7x-;v) — 1— S^o^df-fe^ 
2 — (^/V^^^T" a —/V) - 5 - J As&fls* l/^ 5 — ^ J"As— 2 - (#71^ 

10 f^,|fH7x=/K 4-xf=;l^,|ft7x- ;K 3- (:7oi^/V^ 
^-^) ^M^:7 3i=- /v N 4- (7x=;vxf= ^S#^^^=/K 3 

15 W ^K&TM&x W ^&2K*JK 2, 3— ^^vf 

^ W ^S$itzK#U x-^A^r W ^MMfc!®), 2 - -7 3i W V^.tK^. 

5_ 7;V ^Vv^V-2, 3-i?^^^S^S7K^s 5-^^-2, 3— S^fc 
5 - / 5, 6—^^-2, 3-i?*A<>#* 

*S-S-J,Vi£)V*^miim, 2, 3, 4 -7f7tFn7« 

20 3-^^/V-^-l, 2, 3, 6-Th7tKn7^V»^ 

4> 2, 3, 6-fh7tFo7 ; ?;«7K^ 1 

-7x^V-2- (3, 4-^^t^^7x=;V') T-fe^^^TK^. 3- 
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5 0!I (#IBBS 57-25328 #^«0 , HIM 11-5 

0 2 2 4 5 -^kffc) N ^ n n A'Sfr (Journal of Applied Polymer Science, 
70, 477 (1998)), tfl/^frfr^W: (Macromolecules, 21 6267 (1994))) ft 

SHtlt ih/V b Wb-a^Sr^V^^Sfc (J. Amer. Chem. Soc.,m 
10 5357(1954)), mm<D^mn<D7^m^ V f-V i^g&U ^-ev^Na^V 

It, sKy (^-^^-2-^^/1—1, 4-7^-U^jr3r~y- 1, 4-^zn- 

i/>-^77V^— A— l, 4-7x-i/» N /KD (^-^fiy- 2 -m^/V- 1 , 4 

20 —7 ^^Ul/^-^i/— 1 , 4 —^^^1/^^771/7^— /U— 1 , 4— 7x^l/y) s 
{3r-*^—2.-7T?^-)\ — 1, 4— 7=c=-W^"df-V- 1 , 4-7^— V 
^/l/jjwl— 1 , 4-7^cxi/^), tKU (^-=¥i/-2, 5-v^^/V-l, 
4 -7^— V>-^-^r^— 1 , 4 — -7 a^=-\s s yts>i\'i$~>V— l , 4 -7;c~ V->k 
fr*is-2, 3, 6-MJ^^/V-l, 4-7^-1/^^V- 1, 4 
25 -^^^l/^/V^yV— 1 , 4-^^^V^), (^^ri^-2, 3, 5, 

6 —7- f7^f/^- 1 , 4-7rc — V^^fv-- 1, 4-7^ = V^/W3i?n 
/V-l, 4 - 7 ^ ]/>-). )#y (^-^->-3, 3' -i^^^^-4, 4' - 
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tf73i = Ulsttis— 1 , 4-7i=l/y^-;l'-l l 4--y^=^uiy) s 
7js°y (t^>-2, 4-7^ = 3, 5-7 

4— ir^r^— 1, 4-731— w^7^5j?=. /l^- 1 , 4 -7x^1^ 
7h JKD (^=¥7- 2-^ 57V- 1, 4-73i = 7:/-2 s 2-:/n fc°y :r 
7— 1, 4 — 7 31 = 77^-^-7— 1 N 4 — 7 3i=77;£//l'/J?=A'— 1 , 4-7 
a:=V7h #J) (^^-2, 4-73i = V>--2 s 2 

-^^1)7^-3, 5-^^-1, 4-73i = W;*-^7- 1, 4-7 
x.= V^^l^^t-- 1 , 4 — 73i=7VK atfy (t^rv'- 1 , 4-7^ = 
l/^— 1, 4 -73i = VV-^^T-- 1 N 4 — 7x= l/^A^^V- 1 , 4- 
7x = l/y), U"^7— 2 -fT-As— 1 , A—-7^~\sl/^?V~fc=-)V- 

4-73i=V^h 

4 -7x= V^^/V*— /V— 3, 5-^^V— 1, 4— 7:*:=.V7k #JJ 
(t^E-i/- 1, 4— 7s = vy^^- 1, 4— 7 3i = W;<J-3r7— 2, 
4~73i=V>'K *°y (^-^V-l, 4-731=1^* 
/V;fc=/V— 1, 4 — 7x= 7^;T3f-7— 1 , 4-Th7^f^7x^vy) > 

#?y (d-sap-v— 2— ^^v— i, 4— 7x=vy^^-3- ^f-j^— i, 

4 -7:r.= V^^ri/- 1 , 4-7i-V>)^ jtfJJ (^"=^'7-1, 4 — 7x 
= V>-;*A-/}n=/V— 1 , 4-7x^vyt^rv'- 5 — tf-fr— 1 , 3-7i = 
l/y), ^y 4— 7x=l/^/w*=>w- 1, 4—7^=77 

^v-- 2, 6— 5?*Vw—l, 4-731=1/7-3, 5-v^5vV-l, 4 
-73i = 77h 3}?y 4-731 = 7^^7^=^-1, 4-7 

^-V^^iy-2, 4-7xsi/^fl/y-3, 5- 

TV^/l'-l, 4-731 = 7^). 7}fy (^"^-7-1, 4-7 = = 7777V^ 
=>7-l, 4-731 = 7^^5-7-2, 6 - i?? 57^- 1 , 4-73i=77- 
2, 2-7 77°13 t°y 7*7- 3, 5-7^^-1, 4-7x^7/), & 7 
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5 ~5. Odl/g v ^L<iiO. 2~3. Odl/g, ^l:ff4L<liO. 

3~i. 5di/ g mm*p, #v^—izfciz.wmftmmo. 5 g /du 3 

Sgdi^fcif, 17-*©Itt^J3±©Fp^M££C5^;e>Sfc5 0 *3b\ ^ 

fit* if) tt* 5l6fi««rfcW:iS«3R-efc5r t^b, JM»«Hftk:»LS. tto 
^I8*|®Hfc««FUfc!7=^©^1fti-rai irises. rrx% i&SI 
20 t^mU PS* < aiiRt? # % fcix. &\ 7K N ' ^ ^ 7 —/V, 3i ^ y ^ % 1 -7"n 

25 > J-jVaL^;vSr Y ^* if ©^ b f£©»S:&\ N, N- ^T-fe bT 5 K\ 
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-Ct 1 w t %£JLh 8 0 w t %£*T##3: LV\ ^fc N ^T7=^f^ N mm 

<Dtefr\^ wm-z? ym^A ^tem&wsm^mmttmte ¥*^A,x^xh& 
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^m(ommmmm^ ^^mB.m^m(D4 ^>^mmm\m^m\t 

^tL<ii200~5 00 0 g/mo K i^ll<lj:2 0 0-1 

ooog/moim ::t\ ^a-^zz&m^&ti^ ^P^tiK 

tiCDmmmm,^^ r t &x% 

15 «15wt%7fe^ i ^ J L < li 1 0 w t %£(T^ #l:|fl L < |j; 5 w t % 
J: !9 , ^ ^ / -^^©^tt^^f \\X% . ^^m^^'i^/h $ < T h * ? 

20 #v^^« N i»^T\ m<o^m, &m&T, nmit. kv^^ 

25 ^a^ff^-rs r kfc£oxmffli-zz.b-kx%z> 0 

1 0-200/im, 3 0 ~ 1 0 0 n m^^t U/\ ^£>$SBft-T?fc;tXte\ 
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io r.t*s»*uv\ 

-C„H 2n -SO' 3 H (nttO~10©I|() (4 1) 
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h vSS^i^fll^tlt J: 5 Slit S r i: 5. 
r^i^^^^-^^SS^W^^b-c^ 0y*.wnFfB5£ (42) -e* 

-(CF 2 -CF^{CF 2 -CF^- 

O 

? F 2 (42) 
F3C-9F 

25 CF 2 

SO3H 
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(42) tf\ p N q ttEvMcffctK: i ~ 2 0 0 0 ©it, s 0 ~ e 

A N ^ti^9^> ^^fv, ;^7=^^ -fy^!)^ 

ztih<Dmmtnk&mm(o&mzmz.fflmtt^&, tg*w<oi&&& 5 ~ 
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ME A (Membrane Electrode Assembly: J ^-yte^fg-WM^^W) 

is. 

©KfffcifRlJ: ?>£ftS2^ &^ 5 00~1 0 0000mj/cm\ 
L< tel 000~30000mJ/cm 2 ~e£>5 0 

7Kyai-x^b^©«5t*5J:^^>J3Iff^J: , P^^5d^ »fl!f. 12 0-3 
OOt, 04L<ttl5O~2 5O'Ct, 0. l~18 0m £f£ U < 1 
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mtm^m^thx^ /nbyti^mtSo ^/phyi^i 
m&%>}&m^ximbthz>mmxhz>^ t^m^^\ rrt% ^mmt lt^ n 

( i ) i&Tti&m 

M^fcl&m 0.5 0 g£ri§g£ 1 0 0m 1 ^3?£fctefi^^&^ 0. 
0 0 5 g/m 1 l£^U 3 5°C^feV>-C?l!J^Lfc 0 

(ii) 5%ss^>^. mm.wpmi&m.m 
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^tti-TDTA-TG i??v2 • t'fxy^TG-DTA2-0 0 0) 
&jbi/\ 1 0°C/m i n-eSfl^Ufc 0 

(iii) tfyxft&fRj£ 

■ ^m&BtMM^: (DSC, vj/^ -f>fxy^|tlDSC3 10 0) \Z£ 
5 V 1 0 °C/xn i nT?4 0 0 °C* T'?U^ Lfc 0 

(iv) h 

10 2) »^Ufe»5fe**:WJtSrif«*fc— ftftbfe. 
(v-l) 3fc&*Tl 

^^;V/V^F7^»T6 0 0 0mJ/cm 2 tf>3teJ&tt&firl/\ 
15 1i£i*:fc 0 

(v-2) *»«6 2 

%y&m<0%MS8lL%: lOOOOmj/cm 2 £ bfc e 

(vi) mmm 

20 (vi) -Y^'^'g^S 

^ft^i141^1S:t§5mm, S£4 Omml^UtiiLtt, PTFE 

4HH?-ifc©2fcilW yy«^45Co 1 e-Co 1 e/oybORl 

^bs^^ao^u^o mjetsmaw: 2 0 mm i: ufc 0 ^r^f— ^^©aije 

25 liLCR^-^- (Bfimm (HO 13 5 3 2) b/c e 
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+ 5°c. i o o°c^±t*^i 2 ox;<D-7£mg.\zmm&*ijmis. ttj&irzm 

5 (vm) ^^y-^M4 

1 5o°c-e 4mr$nm£ittc^ Mmm'pmzmfe\s*L 6 

(ix) * y -ats*^ 

10 ^^XB^fct, lmol/L I^2 3mm^.© 

^ *is&m&ft&f-m&ft vxm u 3 R$m^ x<DMm&m<D ^ ? ; 

(x) -fd-^sa»^* 

i N7kmti- h v v j>M^£®mzx7 =l j ? u^^-m^m^m^xm 

l ) 

tD^y/7xyy (0. 5 2 5mol) 50%Wi210ml^ 
AUfc^U 10 0tT?12HWLt rfrS:. 1 0 0 0 g OT^M-ifem U 
fc^s Na OH 2 1 0 g-ClMfcLfc, N a C 1 £ 2 1 0 g^P^L, 2ro£M§ 

fl¥ \^±W&ft> U— 3d&S Ufc 0 Wfflbfc&S&afiiaUiifL 7X4 0 0mK =• 

tH&Haa&s 1 0 0 , Ct»6«praf£«feUTTIB©5, 5' -j&A^^Hf* (2 
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2g (0. 3 8 6mo 1, iRf 7 0%) o 
Na0 3 S c 

a b SO a Na 

1 H-NMR (D 2 0, TMS) ppm 

8 7. 4 6 (2H, dd, a -HX 2) 
5 7. 9 9 (2H, ddd, b-HX2) 

8 . 2 3 (2H, dd, c -HX 2) 

T&k&m (%) C H 

tUMS 3 6.9 8 1.4 3 

3 6.6 5 1.4 0 

10 (^^J2) 

Mthfc£tf^tf&!^UfcKJ&:79*=»fc. 4, 4'-v^u 

■ni?7x=^/l/#y (0. 60mol) £ N 3 0%^@Ml 8 Orn 1 
ALfct, 1 1 OtT-e^FMLfCo 1. 8 k gC07k^#fcBUfCo 

N a C 1 3 6 0 g*5«tt^7K5 0 0ml §r^D^, *Qf|^? Lfc U 
15 — ^Elfcfi Lfc c #f ft bfc*NI&»afi L;M&s 7k 3 0 0 m 1 N ^ / 3 5 0 

^Tkl 8 0ml £oc^y— /H 8 0ml l?^^ U 1 0 0 o C"e 6 BtF^jo £TJ 
2 0 0°CT4^fMLt s TfEte^U^-T 5 , 5 5 -^A'SjwHf* (2 
d n^-^vvwv*^— h) h V V J»m.<D&&fagk$:mc 0 HXi9 5 . 
20 5g (0. 1 9 4 m o K J&^P 3 2 %) 




a b S0 3 Na 
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NMR (JEOL|tiGSX-2 7 0iCtTO 
1 H-NMR (DMSO, TMS) p pm 
5 7. 8 3 (2H, d d, a -HX 2) 
8.10 (2H, d d d, b-HX 2) 
5 8. 5 4 (2H, d d, c -HX 2) 

Ttmftffi (%) ^yx;W- £^2 4 0 OMCHN#*Jr^gfc:T$l!l^) 

C H 
ff3M£ 2 9.34 1.2 3 
#*H£ 2 9.3 8 1.2 0 
10 3 ) 

^Ai3-b?W|p N 1 OOmljiTn-h?:itfc50 0ml 3oP777 
= tC2, 2 — \fPs (4-t ^ri^^^/v) ^n^v (I0g s 0. 0 4t 

MtHJ!)A (4 8. 3g N 0. 3 5^), (2. 
8 g, 0. 0 3^/l-h 7K2 O Om 1 %Mx., 3 7%*;VA7;Wfk KtK^^ 
15 (10. 5g, 28. 4ml, O. 3 5^V) £:JDif&tsftTx 1 5MTL 

— /^^VNT^LfCo 2, 2-t^ (3, C^/V/fr^ -4- 

t Kd ^:/7x=;V) /n/NVt h U !7^M 2 6 . 0 g (IR^ 7 4 . 4%)T? 
20 #fc 0 

J H — NMR(DoO) : 6 (p pm) 7. 10 (s N 2HK 4. 0 9 (s. 4 Hh 
1 . 5 2 (s N 3H) 
(HJ£0iJl) 

-£-j8,ffln?&btltc5, 5' -^;l/**=;vt'7 (2 -7^p^<V^>^^* 
^"^fy^A) 4. 22g (0. OIdoI), 4, 4' -S^l'tf-a^O' 
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V^x-J^Z. 18g (0. Olmol), 2, (3, 5^^^ 

-4-tKP^>7x=/U) 7°ayN 0 >5. 69 g (0. 0 2mol) *$£(J^ 
EtiJV$&3. 46 g (0. 0 2 5mol) £W&Lfc 0 Z.fl\Zi?*?'A'Xjl> 
^>K4 0ml t Mo^3 0ml ^Ot,IiSi^TT«t, 1 3 0°C 

1 6 O^-ei 4l*W»SSrfTV\ ttfiftsKy -^-^<lr#fc 0 # 
b^fc^^^^^^ls^-iXK (DMSO) 6 0mieDiTtl?Lfct 
^ilbfc 0 r y v-^i^7t f y 6 0 0 m 1 Ciffi L, VfttiVtctfV^ 
— tfr&ateSfL 1 6 0 *Cf 4 ^^^i LT*' U x-r b 1 0. 3 9 g 
10 mm 9 2 %) «r#fc 0 #^>ttfc/K V ^—^jvfr V >^&©315cttft»0 . 8 5 
dl/g (DMSO), ^7^tSt«2 3 0°C, 5 %li^>Slij: 3 6 

(b) £©JB&£ % tula (iv) JcfB^O^fe-e^P h>^SElfeSrfTV\ xfr&lsWt 
X-h^± 0 r <Z>J0l^o^~c, buIB (vii) |2:lB«©^aK-e^^->"e»ASrjRI3feU 

20 fcjg**^ 1 l^fo 

(c) _bia (a) T?#b^fc^/^^Na ^^■•rs^y^— b^ 

ovnt, mis (vn) \^m.<DX&x^*>tem&zmj£^±&m&mifc7jk-t 0 
25 (d) jbiB (c) xnbtbtc^j^^m'N a^^m^v ^—t^ h>m^. 
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_hia (a) x^tbti±*/v>&^mN a^#v ^—=r>v>r yi/Wk<D— 

hfltCo — £\ _h|B (c) -e#fetLfc^^*^Na^^/^y t"/V^ 

fRi_b lt v n 5 n t £ frfco 
(e) _b|B (d) ^htltc^^^m^^m^V =^-T^ hlsm^^/ls 

H:7c. _b!5 (b) *5J:T* (d) -e#b^fc^/^^^w^y^-^/^ 

ft^6 0wt%T^ofcOl^L (d) <D^4. 2wt%Xh v ), 

2, (3, 5-^f;l'-4-t Kn^>7i=;V) ^n^X^K 

^4^5. 41g (0. 019mol) £ Ufc{ife,^»!l 1 h y 
3 0 g 9 3 %) £#fc 0 #bttfc# y tvV-Jt i/ffioy 

m^m-i o. 40di/ g (dm s ok 5 %MS&Ha£tt 3 6 0 °c-efc 
#<bnfdft**°y *^v\ (a) ~ (d) ^fiax*°px 

^1 









(S/c m) 






(a) 
<30°C/90°C) 


(b) 
(30°C/901C) 


(c) 
(30°C/90°C) 


(d) 
(30 < C/90°C) 


1 


0.018/0.065 


0.048/0.147 


0.017/0.069 


0.021/0. 132 


2 


0.018/0.063 


0.051/0. 150 


0.016/0.069 


0.020/0. 136 ! 
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3-1) mmwm(DYEi& 
mmmi(D^v^-^mi\ (d) T#e>^c^;wt^f^#yx>- 

3-2) QfBM GE§) Wm<Dftl& 

5t ^ n:7 ^>-4. 5 g ©a*«tlC||*Lfc!7s:^ 1 0 g (BfftAJWo 
10 3 0wt%Pt&JM («»:TEC10V30E) 0. 5 g ift^U « 

J^^-^- (fp#:TGP-H-0 6 0) ©JbfclT^y * 

cm 2 WDajbWi2fcbfc 0 2£X*tePt*-?2mg/cm 2 £ bfc e 

15 3-3) b« (a© mffi<z>ffr* 

RUSK^n b y^lfc^o. 5 g ^^Ji LT\ *«* 5 . Og^rh 
33wt%PtRufi^« («»:TEC61V33) 0. 5 g ijffi^U 

( A# . TGP _ H _ 0 6 0) (o±^wm^mm 

AfcMfcCU 7 0tT?12^I^Lt^ 5 cm 2 KHSU 9 flU L«« 2 ' 

£Lfc 0 iIt(j:PtRuif2mg/cm 2 £ Lfc 0 

3-4)^#Offrjfc 

25 3-1 Ttffcfifc Lfc* A** ^^-^^ j; ^—^1^ h ^ 3 _ 2 

jftLfcmtt2, 3-3 Tf«L^m^2' ^tb^l^To^ 20wt%rF 
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^nfiUfc^i^°^^{^AU 0. 4MP a^m^Sp^^^.tPJBEU/Co^^m, 
DmVtcWm<DtiiZs 8 0°C^b 1 3 0°C*T?#^$i3:fc„ ^Mu^^l/^ 

5 3-5)^11^^ 

3-4 T^^bfcm^sj^mt^^^. Eiectrochem tm<D-mmmftm$k± 

iV ( D B p# :EFC-05-REF) Kl*&^5&3^ HI 1 (DB^M^^m.^X fc 0 
El 1 T*te. S^fTS! 1 £ JLIBT'f^M Lfd$feg£tt# «^ 2 & XXf 2 ' ^^f^ ^ v 

10 ;&5£^Tm>tttf*vVf 7-?boj&»9 kffifrtttf hfltcM^ t froTV^ 

ej 2 -m, »itt;u 8 <Dtp\azm 1 o^m^ia^A/trfe^o mtf> 
awe bfc^m^^m^te^ m 3 t-^ bfc 0 so 2 \^tc 0 
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t2 









8 0°C 




1 M (3. 2 %) 




2 c c /in i n 




30t 




0. 0 5 M P a 




1 00SCCM 




50t 



H3£0jll^/Ky &mi<\ (d) -T?#^n^^;^>-^^^^y 

4-2) ^fli qes) nm<DVFi& 
io miz^u h^^tc^mo. 2 5 gN ^jS0y2i?#e 3 ^c^ 9 u h^si^r 

Tjfy^-x^hV^fuia (h,) ^||^D|,y^Lf : |^o. 25 g 
§Ts M^fc5. Og N 7b7tKn77>4. 5 g (D^&m&KMB \^t'V=- 

^iog^ N Aidric httmy* v>mm^7vm?m$r^- (Naf i 

on) 5 w t %mm ( n n n# : 27, 470-4) 1 0 g £r?J|^LI7^;* h Ufc D 
15 I©I^!7^^ 2 0 g i ffltf ill© 3 O w t %P t (^i:TE 

ciov3oe) i. o g tm&u ffi*«mtpo©*>aE#u 

I^-^V^-a 0 - ( p «p# : TGP-H-0 6 0) OJi^T^U-^— ^ 
^V^T, iiMll^^ilL, 7 0°C-C1 2^m^j^Lfcm. 5 
20 cm 2 I^^Lli2iUc 0 HiBPtiT2mg/cm ! £ Lfc e 
4-3) l^O^ 
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^y^— tvWt h V^&ftjfB (iv) ^l;yDF^| lf ,^ 0 , 25 
g£s mm*5. Og, 7f7tKP77>4. 5g©^^^^L7t!7 
=*1 Og^Al d r i ch^M^xn h^S^^^^^^ (N a f i 
5 on) 5w t%m& (p b u# : 2 7, 4 7 0-4) 1 0 g^Uy=7iU. 

r ©is^T7 - ^ 2 o g t m ^n&mm<D 3 3 w t % p t r utmmm &m 

TEC61V33) 1. 0 g i^U if »©©t>i#L, IW© 

( B ^ p # : tgp-h-o 6 o) <D±^mmmmm 

10 &%0*WJL U 70 °C-C 1 2 ^r«m^^ Lfc^L 5 c nr (C-gO 9 fcb L1M 2 ' 

£Lfc 0 |IilJPtRuiT2mg/cm ! t bfc 0 

4-4)^8-#©ffr& 

4-1 T^^bfc^/^>-^-^^^y 31-^/^ h^^j^^ 4_ 2 

^bfcm^2, 4-3 T?m&bfc«^2' ^-ettl^-ro^ffiUfc^fi. 
15 3 <D 3-4 t ID^^^fr Lfc e ^^©m^KJ^m^^^«}5 

4- 5) zsmmm. 

mmm^±x, mm<^^m^vtc 0 ^7. 3mw/ C m 2 <o^^m^ m 
20 vtcmmmm^mmm^m 3 ^ l*l 0 sy^#{« 2 t utfc s 0 

5- 2) (ie@) m^^^ 
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A 1 d r i c hftMyv h^m&SG-rymimfrf- (Na f i o-n) 5 w 
t%^( B B a#:2 7, 4 7 0-4) 1 0 g ifflmil©3 Ow t%P t 
fitftil (^:TEC10V3 0E) 0. 5 g £*g£-U jeWSEEHHJ©©"*) 

5 M^Mti— (p°p# : TGP-H-0 6 0) OJb^T^y -7"— ^ 

£^x, mii^j&mmj^£Mxu 7 o°c-ei 2\%mm£m>mist^ 5 

cm 2 ^-gO !9 tti Ulia 2 i Lfco tlftt P tiT'2mg/cml £ Lfc e 

JE^S^ 2 _L{£||}£fl!l 2 Tit b^c^o h ^KS^aK D h ^ffi 

^TBUfB (iv) tmmKyv h^^tcBMO. 5g£#^7jt5. Og^h 
10 7tKP77>4. 5 gOH^ll«lfc!7=^ 1 0 g i A 1 dr i c h 
ItM^n h>mm^7 vmnmftl- (Na f i o n) 5wt%i^ (f p # : 
27, 470-4) lOg Ufc 17 Irtfil Lfc 0 ^©tffi^ 

i ifeitfli^^. 7*0 h >wtm$&tf v ^—7-;v& v >/zfx2 y ^mm^ 
15 5-3) mmm mm) mu^tf. 

A 1 d r i c h%m^n bytl^f7 5/il^ (Na f i o n) 5 w 
t%^(p f p#:2 7, 4 7 0-4) 1 0 giffl^Il©3 3wt%P t 
Rufe^ttl (^»:TEC6 1V3 3) 0. 5 g fcjffi^U SfSfPiOOO 

20 (p p p# : TGP-H-0 6 0) OJi^«ffi5gJ5Jc^m 

J5£4fc3r&X U 7 0 °C-C 1 2 H#RSJJCSSS#I 5 c m 2 ^ 9 fcB Lift 2 5 

tit iIiliPtRuIt2mg/cm 2 £ Lfc e 

ffiztm (iv) tmm\cyu hy^tt^o. 5 g £i^*5. o g ,f 

25 f7tKD77y4. 5 g O^M(«bfc!7=.^ 1 0 g i A 1 d r i c 

h#Myv h ym%n^ (n a f i o n ) 5 w t %^ ( B p p# : 

27, 470-4) lOg bfc 17 Lfc 0 -t©tt^M 
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5-1 T'^Ufc^/V^>-^^-^/KU^-^/K>- h>m»JIlti 5-2 T*fE 

5 ^ufcm@2 N 5-3 -e^u^«@2 > tn^rui^nT^^mvtcum^ 

5-5) ^mtf&Mik 

5-4x*fcf&vtz.mmwmmmm&ft&m^~c^ mmm 3 <d 3-5 

10 m^m^j&T, mm^^til^b^o 0. 8mW/cm 2 ©ttl^^#fc„ 

15 mm 1 xm t>tiftifc-m& v sr«na (fr) <dx&x-7v h ^tfe u # 
fett^^y-^-^^^T-fe hr^ k (dma c ) fcL*#£*;*f7*ai 

Z.<Dm* (v-1) |Hifc©j^T?3te*«***:«»J: Ovi) IB* ©^feTM" 
Bmm^m^Vtit^^ fcmm-Z9 0X^X0. 129S/cmffcot 
20 (HJ£#|7~2 7) 

mmrni kmmzvxm7£\^ti&m.i&)&.*m3\^ * *>&mm&mfei,td& 
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DFBP-2S : 5, 5' — JV\Z7 ( 2 - ^/l^n^^if 1/ 

DCBP-2S : 5, 5' — )\s\Z7 (2-^DB^y7/V*yS 

5 DNBP-2S : 5, 5 5 -*/I/3j?=/Hf7 ( 3 — =• h n^i/if ^^A-/}^^ 

■7- by 1720 

SDCDPS : 5, 5'— 7;v*=;Vt'7 ( 2 - ^ o P^^i/;V7.;1/*^- h) 
SDFDPS : 5, 5'— ^;l/*^;Vt'7, ( 2 — ^/l^P^^i^KX/l';^-- 

io h) -7- by 

DFBP : 4, 4' -i?7;Vto^<y)/7x / ;y 
DCBP: 4, 4' - i?7 n wOS?*. y > 
DNBP : 3, 3' -v?^bn^/7xyy 
DCDPS : 4, 4'-i/^on^7x y 
15 DFDPS : 4, 4' - i?7;WtD;/7xn;^;^lNy 
B i s a : tr;* 7 a: y >-/VA 
B i s F : yZ7.-7s.J~- A-F 
HQ : t Kn^y ^ 

DHBP : 4, 4'-v ? t ^fc^^—A- 
20 DHDFS : 4, 4'-i?t Ko^7x=;W*y 
d M e — H Q : 2 , 6 — i?;* f/W Kn ^ y V 

tMe-Bi sA: 2, 2 — If.* (3, 5— ^f;U-4-t Kc^y7x = 

jv) 7"n/-;y 

tMe-BP : 3, 3', 5, 5' -7b7>f^-4, 4* -i?kKa^ 

25 

t M e — MP H : 3 , 3', 5, 5' -f F7^f;V-4, 4' -v^tKn^ 
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tMe-OPH: 3, 3', 5, 5' -rh7^f/l — 4, 4' -^t Kn^f 

tMe-SPH: 3, 3', 5, 5'— fb7^^-4, 4' -ytKo^r 

5 tMe-SOPH: 3, 3', 5, 5' — rh^^vl — 4, 4' -i?t Kd 

tMe— B i s P : a, a ' — If* (3, 5-^f;l/-4-t Kn^f->7x 
— fr) — 1, 4-vV y7*Bl?M^y 

dMe-BDSA: 5, 5' 4'-v ? T^/-2 ) 2' — 

10 xs^^yRt h y 

BDSA:4, 4' -^7^7-2, 2 ' — If 7x=/Ui?7^*y»t MJ ? 
A 

DABP:4, 4' -i?7?7^/7x;y 

NTD A : 1 , 4, 5, 8 - t77 V^T b 7*^>iZ||7Rtl 
15 3EP : 3 —=c^-=^jV7 =c y —jV 

4EFB : 4 — =^^-~;V7;V^-u^<^^i> 

•ry^jr^Wk mWS 0/im) (A 1 d r i c h*m^£) ^V^T, 

i nmttm t mm\z. l -c#a«btt*a^ bfc Q t g » 1 3 0 °c-e&> 9 . &m 
20 s©ai3©i$*«3E4^i-o 
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33c 3 





vfc KP^ 
g, (mol) 


g. (mol) 


W\7^ K 
g» (mol) 


% 


dl/g 


°c 


5%M 

°c 


i 


tMe-BisA 
5. 69(0.02) 


DFBP-2S 
6. 76(0.016) 


DFBP 
0.87(0. 004) 


90 


0. 76 


248 


372 


8 


DMe-HO 
2. 76(0.02) 


DFBP-2S 
4.22(0.01) 


DFBP 
2. 18(0.01) 


93 


1. 23 




384 


9 


DMe-HO 
2. 76(0. 02) 


DFBP-2S 
6. 76(0. 016) 


DFBP 
0. 87(0. 004) 


92 


0. 92 




394 


1 0 


tMe-BP 
4.84(0.02) 


DFBP-2S 
4.22(0. 01) 


DFBP 
2.18(0.01) 


94 


1.16 


255 




1 1 


tMe-BP 
4. 84(0. 02) 


DFBP-2S 
6. 76(0.016) 


DFBP 
0. 87 (0. 004) 




1 06 




197 


1 2 


tMe-MPH 
5. 13(0. 02) 


DFBP-2S 
4.22(0. 01) 


DFBP 
2. 18(0. 01) 


Q1 
y 1 


1 01 
1 ■ Ui 






1 3 


tMe-MPH 
5. 13(0.02) 


DFBP-2S 
6. 76(0. 016) 


DFBP 
0. 87 (0. 004) 


09 


0 ftfi 
\J. oo 




19fi 


1 4 


tMe-OPH 
5. 17(0.02) 


DFBP-2S 
4. 22(0. 01) 


DFBP 
2.18(0.01) 


94 


1 06 


" TaUJ 


14.fi 


1 5 


. tMe-OPH 
5. 17(0.02) 


DFBP-2S 
6. 76 (0. 01 6) 


DFBP 
0. 87 (0. 004) 


09 


U. OD 




159 
ooz 


1 6 


tMe-SPH 
5. 49(0.02) 


DFBP-2S 
4. 22(0. 01) 


DFBP 
2. 18(0.01) 








1-41 


1 7 


tMe-SPH 
5.49(0. 02) 


DFBP-2S 
6. 76(0.016) 


DFBP 
0. 87(0. 004) 


yo 


n 7i 






1 o 


tMe-SOPH 
6. 13(0.02) 


DFBP-2S 
4.22(0. 01) 


DFBP 
2.18(0. 01) 


no 
yo 


u. oy 




1fi9 


1 9 


tMe-SOPH 
6. 13(0.02) 


DFBP-2S 
6. 76(0. 016) 


DFBP 
0.87(0. 004) 


04 


n 71 




159 

OOZ 


2 0 


tMe-BisP 
8.05(0. 02) 


DFBP-2S 
4. 22(0. 01) 


DFBP 
2.18(0.01) 


95 


1. 01 


255 


358 


2 1 


tMe-BisP 
8. 05(0.02) 


DFBP-2S 
6. 76 (0. 01 6) 


DFBP 
0. 87 (0. 004) 


97 


0. 86 


277 


374 


2 2 


tMe-BisA 
5. 69(0.02) 


DFBP-2S 
4.22(0. 01) 


DCBP 
2. 51 (0.01) 


95 


0. 76 




351 


2 3 


DMe-HO 
2. 76(0.02) 


DFBP-2S 
4.22(0. 01) 


DNBP 
2.72(0. 01) 


92 


0. 68 




342 


2 4 


tMe-BP 
4.84(0.02) 


DCBP-2S 
4. 55(0. 01) 


DCBP 
2. 51 (0. 01) 


90 


0. 65 




362 


2 5 


tMe-BP 
4.84(0. 02) 


DCBP-2S 
4. 55(0. 01) 


DNBP 
2.72(0. 01) 


93 


0. 72 




354 


2 6 


tMe-BisP 
8. 05(0.02) 


DNBP-2S 
4. 76(0. 01) 


DNBP 
2.72(0. 01) 


91 


0. 62 




343 


2 7 


tMe-BisP 
8. 05(0.02) 


DNBP-2S 
4.76(0. 01) 


DFBP 
2.18(0. 01) 


94 


0. 69 




358 
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4 





{S^lit: (S/cm) 




(a) 

r30°C/90°C) 


(b) 

f30°C/90°C , > 


(c) 


(d) 

_C3Q1C^90°C) 


7 


n mi / n Oft? 


0 095 / 0 337 

\J , WW W / w. V w # 


0 030 / 0. 091 


0. 054 / 0. 301 


8 


n o9Q / n 073 


a 0S2 / 0 296 

W. \JvJ£- / W. Lv/W 


0 021 / 0. 084 


0. 051 / 0. 245 


9 


n o3Q / n oqr 


0 102 / 0 352 

w. 1 UL / w • w wx_ 


0. 036 / 0. 103 


0. 052 / 0. 382 


1 0 


A AID / A 070 
U. UIO / U. U/VJ 


0 050 / 0 155 

w. www / W. 1 ww 


0 020 / 0 075 


0. 024 / 0. 139 


1 1 


A AQR / A AftQ 


A AQQ / A 33g 


0 032 / 0 095 

\J • WW^- / W . WWW 


0.059 / 0. 316 


1 2 


A AOA / A HRO 


o / n 1 so 


0 018 / 0 072 

W. W 1 w / W . W # 


0. 022 / 0. 1 40 


1 3 


A Alt* / A AQ1 


n nofi / o 33fi 


0. 032 / 0. 094 


0.055 / 0.315 


1 4 


A AOI / A ATI 

0. 0ZI / U. U/l 


A ACA / A 1 Aft 
U. UOU / U.I HO 


0 016 / 0 073 

U. U 1 v / w • w 9 W 


0. 023 / 0. 138 


1 5 


r\ noc / A AAA 


u. uy o / u. o*t- 1 


0 033 / 0 095 

w . www / w. wvw 


0. 056 / 0. 321 


1 6 


a aoo / n mn 
U. UZo / u. u/u 


a A47 / 0 158 


0 017 / 0 082 

w • w 1 # / w. 


0.024 / 0. 139 


1 7 


A AQQ / A AQO 


O OQQ / 0 331 


0 031 / 0.097 


0. 054 / 0. 335 


1 8 


A AOI / f\ (\~79 

U. U^l / u. u/^ 


a 045 / 0 162 


0. 015 / 0. 089 


0.026 / 0. 135 


1 9 


A IV^R / fl HQS 


0. 096 / 0. 318 


0. 030 / 0. 093 


0. 055 / 0. 328 


2 0 


a Aid / n 055 

U. v IH / w. \J\J\J 


0 038 / 0 132 


0.012 / 0.058 


0.019 / 0. 122 


21 


0.029 / 0.074 


0. 088 / 0. 294 


0. 025 / 0. 086 


0. 043 / 0. 278 


4L Cm 


0.017 / 0.062 


0. 046 / 0. 145 


0.016 / 0.066 


0.020 / 0. 129 


2 3 


0. 025 / 0. 070 


0. 079 / 0. 275 


0.018 / 0.081 


0. 049 / 0. 243 


2 4 


0.019 / 0.069 


0.049 / 0. 152 


0.019 / 0.072 


0.023 / 0. 135 


2 5 


0.018 / 0.065 


0. 045 / 0. 146 


0.018 / 0.076 


0.031 / 0. 132 


2 6 


0.012 / 0.051 


0. 032 / 0. 126 


0.011 / 0.055 


0.017 / 0. 120 


27 


0.013 / 0.050 


0.030 / 0. 122 


0.013 / 0.058 


0.018 / 0. 123 








*WJ6 


0.020 / 0. 131 



^ 4 ^ <9 ^ ni&pg 7-27 ttjfctfcflj i©t7^f ^-lymKit^xmmomtitL 
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siiAts mM&. mmmms Rnmwmw^mx.± 2oo m i©5o 

PSi&fi^ tMe-BisA 5. 69g (2 0mmol) fci^S^D 
5 ^3. 4 6 g (2 5mm o 1 ) £W^Lfc 0 ifrbfcli^ ^vKT-fe K (D 

MA c ) 2 0 m 1 t YjV^Z/ 3 0 m 1 SrJp^. N S^#B^CT 1 3 0°CT 4 H^ffi 

^M!l2f#fcSDCDPS4. 91 g (lOmmol), DFBP2. 18 
g (lOmmol) MtFDMAc2 0ml^Di 1 6 5 XT? 2 0 B5IW^J& 
10 £frV\ *tmt£#y^-Wm&Wt. #bJlfc^DMAc 6 Oml £r#P;t 
T^Uc^i?^ h$li§Uc: 0 h7^^6 OOml CftWU #f££}L 

fcaK y *&Sr*5asu i 6 o °c-e 4 i^u^ y *&&#fc 0 -a-^ 
5 \z^k-r 0 

15 0 0X:-e4^l£^bT^^3jN>'^NaS^W-t-o^ o y^— TfrtrYlsWk* 
#fc e #b*bfclg|£\ (v-2) tefBg£tf>:£ifc-e$i$fS U 7^*y»Nai^ 

£ ^©T?*>ofco r^tcov^T, tufa (w) fcB3«©^Sfe-C>f 

20 ^te^&Mfe Lfc^** J:TJC <vi) O^jfeT^ ^ J —A&tim&mfe bfc 

(HJfrKI 2 9 — 31) 

HBUrffcfcU (v-l) fc|S(ft©^fei?»«bfc. 35131 (iv) ^lafj 
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0*^002-4) 



^ 5 





-rr-fb-s-^ 

g(mmol ) 


g(mmol ) 


<b-£-^ 

g(mmol ) 


g/eq 


HX.W- 
% 


dl/g 


28 


SDCDPS 
4.91(10) 


DFBP 
2.18(10) 


tMe-Bi sA 
5.69(20) 


570 


92 


1.02 


29 


SDCDPS 
2.95(6) 


DFBP 
3.52(14) 


tMe-Bi sA 
5.69(20) 


890 


94 


0.99 


30 


SDCDPS 
6.88(14) 


DFBP 
1.51(6) 


tMe-Bi sA 
5.69(20) 


570 


92 


1.03 


31 


SDCDPS 
4.91(10) 


DCBP 
2.51(10) 


tMe-MPH 
5.13(20) 


540 


92 


1.07 


2 


SDCDPS 
4.91(10) 


DCDPS 
2.87(10) 


BisA 
4.57(20) 


550 


93 


1.02 


3 


SDCDPS 
2.95(6) 


DCDPS 
4.02(14) 


BisA 
4.57(20) 


840 


92 


1.11 


4 


SDCDPS 
2.95(2) 


DCDPS 
4.02(18) 


BisA 
4.57(20) 


1210 


92 


1 .14 



a : tt-m 
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&6 





>sg co 


5%MfiM'J> 
;SJg (°C) 


fcm& (S/cm) 
(30°C/90°C) 


Me0Hi£8?t$ 
(wt%) 


28 


wai 


391 


0.069 / 0.214 


4.8 


29 


wai 


395 


0.013 / 0.106 


1.2 


30 


was 


393 


0.072 / 0.220 


4.2 


31 


was 


390 


0.070 / 0.235 


4.1 


it 2 


204 


412 


0.070 / 0.247 


100 


tmm 3 


200 


410 


0.013 / 0.146 


49 




198 


407 


0.003 / 0.019 


0.7 


tmm 1 


130 




0.020 / 0.131 


*M3S 



* 6 £ r> , ^Jg#j] 2 8-31 fiJfctStfaj 2 % 3 ©&fi§a* ft y tvW^J* 
(HJ&0!! 3 2) 

i^^Af, ^f1-XU $ m^a^#x.fc 200mlO5oPSJSSt, 
dMe— BDSA9. 99g (24. Ommo 1) fcit/DABP 3. 40g 
(16.0 mm o 1 ) h DMA c 3 6 . 3 g 5r<ftii^ML-eSi# U§$?£-£fc 0 
5l^ttNTDA10. 73g (40mmol) ^DMAc2 0. lg^H 

^te 0. 81dl/gT'fc-ot (DMAc) 0 

#£>*lfc 30. Owt%2KjJ75K^^7mfcMU ^t- 
htf— ^>^T^#ffl^T^JBE-e2 8 0 < C*T?4^FPfl-e#jfiL2 8 0^4 
^FIW5 i t IU 5 DMA c ©i*jo J:^ ^ K-ffc^frofc. tufS (v- 
2) E«©^Sf|3:T3teSB«**fc|ft % ^7^M7XtlLTiWL, Kfffi 
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(iv) ^(D-^mx^^^m^-f- h v e^sfisu 0 ^ y -^^p bVKMtc 

MUfc 0 #e>*bfcffltW:"5r*ltt»t*^ 5££0l?£>ofc o r^^zio^T. tufS (vi) 

5 *5J:T*f&fB (x) ©^ifeT»>f^-^Sa«a4Sra!l7feU*:3fe*S:*7fc*-r. 
(H»!) 3 3 ) 

ff^T^yttra, 5-^7^-2, 4, 6- h v ^f/i^yfy 

^;V7}s^M^ MJ !>A^5 . 96 g (2 4. Ommo 1) j3it5DABP3. 
40 g (16. Ommo l) x ff^^T^ftMDMAc £ Lt2 6. 
10 9 g£ N NTDA{tM©DMAc i LT2 0. O g -fete^M 3 2 

irlH^^bTS^^ofCo 5S^S (DMA c ) (10. 70dl/gT'fc 
o?c e #£>*tfc 3 0 w t y T 3: F^£?&£ «9 HJ£#J 32 t mMlZ LT^t 

fc 0 32^ mm^m^j^m^vt^M^m 7 t^-r,, 

15 (HJI5^I3 4) 

200ml®S»dMe-BDSA8. 3 3g (2 0. OmmolK 
DABP4. 2 5g (2 0. 0 mm o 1 h t°l)i^l8. 8g^J:^Ii: 
LTDMA c 1 0 0 m 1 ^tftAA^Si*^^ h V * V V hWi? a JJ K 8 . 
42 g (4 0. Ommol) ^DMA c 2 0 m 1 t^^ltiT L A 1ST* 2 

20 immnw^fr* #e>*bfc»fc$ft&-fe7'f h«iau, «^*^i o om 

3* 7 ^1- 0 
(2US0O3 5) 

25 2 00mlO 5oPgj££ff^ dMe— BDSA8. 33g (20. Om 
mo 1), DMA c 120ml, M'V^ 9. 4 g. SkfbU^A 3. 6 g 
^tt^7>yW^tfCo ^^r-5°C^*PU 3, 3' — zis-sy 
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x/y^^nyK 6. 14g (2 0. Ommol) ^DMAc 2 

fcM^rDMAc 5 0ml T?#^U -fc^f «iiUfc„ ^O^^ 
5 0 0ml ^tt Ufcfi^#*&3r^}§^ 1 5 0°CT4^|!;#L 

5 Tim v 9. 17g (11X^7 0. 5%) ^#fc c #^^cS^05Mt5^ 
0. 69dl/g (DMA c ) 1?feofc 0 
a-g-#5. 0 gSrDMAc 2 0ml fc*gj&>U tfv*Wfo±.\Z.mM Lfc 0 
b^--^^(CT^m#ffl^iT^JdET'2 0 0°C£-e4BfP^#l£L2 0 0°C 

■c 4 mm&n-tz r ^ k j: dma c ufc c msey 3 2 ^ ng#^ lt^ 
mm®} 3 e) 

»^7^iLTdMe-BDSA4. 16g (10. Ommol) j3 
£T*\?X (3, 5, -i?*?sU-4-T^ ;-7~~M *?>2. 54g (1 
15 0 . O mm o 1 ) <Z>jgr8^£Jll\ flJUiJlM 3 5 £ HSMUfc: LTffltt^^ 

K^^^ofc 0 ItX*i*8. lOg 013^7 1. l%h 31 
TC^teO. 74 d 1/g (DMA c ) -efoofc 0 MMm 3 5 £ IH^^ LT^ 

7 ^1" c 
20 (H»!|3 7) 

ff^7^aTdMe-BDSA4. 16g (10. Ommol) £5 
™ABP2, 12g (10. Ommol) <D?J^£fei£r N ^jfr/Vstf^gfe^ p 
!)Ki:LTTU7^^oy F4. 06g (20. 0mmol)^fV\| 

25 tft6. 60g 0»7 4. 2%) N jljc^teO. 64dl/g (DMA c ) 
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(HJ60J3 8) 

mmmx^. m&$r. ftt^Rxmwmw&mtt 2oo m i© sops 

3'-v ? T5y-4, 4' -S?fc Ktadp-->t7*=/UZUI[lfttt[7. 2 
3 g (25. 0 mm o 1 K ^!)l)^il20g &A*1 2 0 0 °C"e 1 
5 Vtc 0 T h7 *^SlsTU7?;l<>M2. 78 g (12. 5mmolh 4, 4'- 
/<>'y7x;y^;l/t*yt3. 38 g (12. 5mmol) %Jnx.2 0 0°C 
T'l^fWUo RJte»«Sr^^3afaK2 0 0 0ml ffcl^fctJU #TfctJL 
^S^SttK*5 * y -/VTi5fc^LfCo 16 0 °CT? 4 R^mf^ft LTI^ 

#$&7. 8 3g (IR$7 7. 1%) &#fc 0 
10 SSSSSA^ JfcSP^ iTn-b N Um&rRXm&&m&VB%.-fc. 10 0m 
1© 5oPgffl--©I^6. 0 0 g ^^^14 0 m 1 i^f^L 
fc e * n n ^/V* 5 m 1 U WT^iS.-? 6 l«|R!St# bfc„ RjS^ 

^4 o om i <7}-f ^v^tMc&au ^fffiUfcm-a-^^r-r^-^^TK-e^ 
^^^^^^-egfeofce -ft-bt-7Vfrii#iiTi o o°ct6 

15 B#nMaifc£*-C^B b ^fcjtf V ^is^^^^—fr 5 . 7 5 g 

fc D #b^fcS^©3S5SteSH: 0. 65dl/g (DMA c ) T'fcofc 0 
m^5 . 0 g 2rDMA c 1 8 m 1 b fc^T^ &Jf7*tfc± b % 

ht-7^yc-cti#i^TtffT 1 5 0*C*"e4B*W-C#fflbl 5 

20 Hi£#i3 2 ^PJilUfCo #^tbfcfli02|ij^^:^ 7 

(-a-^04) 

DFBP8. 73g (40mmol). tf* (3-^A-4-kKP^> 
7x^;u) t< Pis 9. 1 3 g (4 Ommo 1 h 3$£Xfmm*> V t> A 6. 9 
25 lg(5 0mmol)WJl^iiatDMSO 8 0mU^xy 6 
0ml ^ntCX 1 3 0 o CTMB#r»ff&i#U 1 5 0 o C-? Wl-o^&^febfc 

3u sit^t. i e o°ci?i os#ra£jcs$tf?v\ *bmtem^fcmwt*mtco # 
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bttfc^^DMSO 2 0 0ml &Jn*.T#JRUfcl^ -fe9>f ht8i§bfc„ 
r * y -A- 8 0 0ml m^ffi U «f a LfcS^j^trlSia 

1 6 OtTMI^PIgjiL-Cl^Ml 3. 3 g mm 8 2%) £r#fc 0 
#fettfc# V ^—7-;Vtr Y Z/ffi(DW7b*&B.\Z 1 • 14dl/g (DMS O) 

(m&M3 9) 

m^ssa^ itd- k ffim&RTm&mm*mtt 5 om i sjs^k: 

4 ~X*&tfL bfc/K y 7Vl"$r h^5. 0 1 g 33 J: t*aK8ft& 2 0ml 

smzzmfsTF? n o ^ i . 3 9 g &$bit u 

10 6 B^RIflfctfi bfc 0 3 0 0 m 1 ©-< ^^^tK^SA U flrtti b 

fvloi— TVl^ h V 5 . 0 2 g £#fc 0 

15 so °ct- 4 i^mttjft b-c^/v* ^»K^r* y 31—7^ ^ >m&m^ 0 # e> 

ixfeWEttRTt 3£*rcfcofc 0 #fcttfeJBt«r, i&IE (v-2) KiB 

tl1nmti*Jk 5&B0T?S>ofc 0 r^J&Ko^T, HJfefll 3 2 PHIS 

20 Hife^Jl© (e) fc^fllfcLT, #e>ttfc^^*^Bft3£**3(l»#y 
52 3 5tTfcofc. 

diJSflu o) 

25 M4-?&J&'LlLrtV 7V1^ b V4. 0 6 g:&«£ T^n^ ^771^^2. 4 
5g (0. 0 2mol) ^bn^yfyi0ml^ttjAUc o 3t^bft#^2s 
7K*g'fkT/^$=i!>A2. 9g (0. 0 2 2mol) £&Ab;Tc 0 210lCt8 
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^ra^PBUfeo ftV^-C, SJCSfeS: 5 m 1 ©&ig&$:$fe&q U^ctKtR lO Omlil 
at?. R^Sr#Jh$*fc. K*S»RSr 2 0 0ml ©lt«;kfc:«TLT#J) 

(mmm* d 

DFBP4. 36g (0. 0 2mol),^3T?#e,jlfc2 l 2 - fcT * [ 3 , 

3. 46g (0. 005molk tMe-Bi sF3. 85g (0. 015 
mo 1) *3j;USJfcttW7!J ^A3. 4 6 g (0. 0 2 5mo 1) SrSffBtbfco - 
W-DMS0 5 Om 1 i: Oml £;DP;t, 1 3 CCTM HtraJPikb. 

^i-S7kSr^^K5*U^:« N h/^l'SrS^U-fc.. 1 6 0°CT« 

1 4 n#rasjc&3tfTV\ ttiHfctf y ^£r#fc 0 »dmso 2 0 m 1 *■ 

JD^.T^RUfc^»3aU^o -©sKy 2»£r h/^^4 0 0ml l^ttiU 
7thy400ml ^T^#gfe# bfc 0 *° U 160 °CT' 4 B# 

mfUft ltt^=3t^^^* yisift" y b 7 . 17 g mm 

6 6 %) &#fc 0 # fettfcTK y ^— tvV^t b ^©a^cttft W: 0 . 6 8 d 1 / 

g (dmso) -efcofc 0 
HJ&0II3 9 iliiax^^ hJ^^it^b^^m. (iv) fE*^3r£-e 

7 K^iTo 

(rnmmi 2) 

3HBSi?/M3^yft^»i: bTDFBP 4. 36 g (0. 0 2mol) 
*l/4ti?*—/\sb b"C2, FDdr^/-e>^*yttby 
2. 19g (0. Olmol), 7h7^f^tKn^yyi. 66g (0. 
0 1 mo 1 ) &J8v\ f&teHJStf!] 4 1 i H LTI^ itm^I^ofc. 
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79 g 8%K STC^fiO. 89dl/g (DMSO) 

H«!l4 1 t»LT^t^ M^Uffl^i'^n h ^m&*T 
ofc e 32t IHaiC LT=g-®^14^SU^bfc^^^ 7 id^i- 0 

5 *.fc, 1 <£> (e) t^ftLT, #bttfc^^^^S^^^y 

£23 9 0 CT'fcofc 0 
(J£ig^5) 

^fi^7?yJ;LTBDSA9. 32g (24. Ommol) ^"^4, 
10 4' -v>TS / fcf:7^~ A-2. 95g (16. Ommol), ffii?7$ytt 
MDMAc £UT3 1. 2 g^itFNTDAftE^ODMA c ^ 2 0. 
OgtU tete^Jfctfsl 3 2 £ bTm^^T^TorCo *°!J7^ mtuiiK^ 

(DM7t^m (DMA c) (iO. 75dl/g -?fco;/c 0 #b*V7c 3 0 w t 

15 m^^b^m^^^D b ^m^n^tco mmm 32t mm\^mm^ 

(Jt»j6) 

^v?7^yi:lTBDSA6. 89 g (2 0. Ommol) 

alii 3 4t mmiz vxmm^n\^\ * a-* ^t^° D7^t7. 2 7 g 

20 mm6 7. 2%) #^ttfcm-^#:^3l7n^« 0. 62dl/g 

(DMA c ) "CfeofCo 

t&AUSrl 7 0°C£ Ufefii0£i£0y3 5 irlH^^LT^r^^ MJt&fftifcLft 
3R«*5j;tf:ro h^£t&HTofc 0 0U60J3 2 b H«fc#«4M*fca!l£Lfc*& 
**rtt*fc« l £0M3rT^ 7 ^1" 0 

25 
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i£7 





y 1 > — 4/*. 

(g-eq- 1 ) 




90°Cl;i&l:t5 
(S-cm-') 


MeOH 
(wt%) 


MeOH 3>alSE 
(//mol -cnf^mirf 1 ) 


oZ 




D I 


a 1 A 


1 1 


O . C- 


90. 
OO 


"7 p n 


A ~7 


a a *7 


u . / 


9 1 


9/1 


^ r a 


A A 


a n £ 


A 9 


o . o 


35 


3 0 0 


5 2 


0 . 0 O 


/ . O 


b . <L 


Of? 

36 


5 5 0 


4 8 


U . U D 


^ . y 


O. A 


37 




4 o 


a 






38 


4 6 0 


4 b 


A 1 A 


c; A 
D . 4 


A 9 


39 


5 7 0 


5 4 


A 1 A 


Q A 


A 1 


AO 






0 15 


1 . 0 


3 . 4 


41 


*J o w 


5 5 


0 . 2 3 


1 . 8 


4. 2 


42 


7 2 0 


5 2 


0. 1 2 


2. 4 


3. 3 


tt«fcl 5 


4 3 0 


4 9 


0. 09 


2 3.6 


1 7. 1 


ttnm 6 


2 7 0 


4 8 




5 8 




tmm 1 


110 0 


5 0 


0. 1 3 


0 


11.7 



3 2-4 2 ttJfctfcfll 5 N 6 0>#fll U-CV^VvE^ttfcJfc^ ^ ^ ^ - 

8. 3 0. 3 1. 3 9, 4 l©^t^i^4 0 0~ 
6 0 0 g • e q" 1 T'fcS^^VtlM^U TV^SMSB!^ IHm^^-T 
^-^^ifeS^4-e*>5lllfi^J3 2, 34, 36, 37, 3 8©^^*ytit 

*r#!M ^ k, #U75 k-< s f, * s !)75 k, #y 7*-A4&m*&&'r 
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Bwmmm^v h >mm^$&m&mmmmt ltj; ti^ t 

So 

5 mmm^, «Tn-h, i^tfXTJ^^ISSHifix.*: 5 O O m 1 

V x.—TA'^—TA'tr h V (V i c t r e x*±§gPEEK4 5 0 P) 5 

o g & £xmm& 2 0 0 m 1 *it3i*^?$*fe„ mh^b^t^ n u 

^7 0ml ^r^T U iTtt^T' 6 B^^JS^ Lfc„ £J»1: 3 0 0 0ml 

10 5;£Ti5fcofc 0 f^-— 7>}CTtifitT 1 0 0°CX- 6 B#H5ISS£ii: 

T^n h ^m^/^^t^V 7-^=^— "TAslT 68. 1 g £#fc 0 # 

a OHT^ILN a i&M^ Hb*° U TV^— 7Vl^ b ^ bfc„ 
(^01] 6) 

15 SifAf, 2 00ml© 5opM^ 

BDSA15. 53g (4 0. Ommol) J:DMAc4 6. 1 g 3H±i2^!i 

#LT^?$i2:fc 0 3, 3', 4, 4' -rby^A^Vt^y/yxyyz 

*E7.M^ 1 2. 89g (40. Ommol) fe^DMAc 2 0. 3 g 3H±3£ 
^> 2 4^f«lfc 0 #b^t/c 3 0. Owt%T^ K@tI7— X<DM 

20 7C^« O. 7 2d l/gf&ot (DMAc) 0 
(l^0!j7) 

tiiAf, *&^ih ^T*~K ^^^&tm#^S£^7c 2 0 
Oml© 5oPSJS^BDSA7. 7 7 g (2 0. Ommo 1 X DMA c 7 
Oml s fc o yi^^ 4. 7g N i£<fby^?A i. 8g^»i?7^» 
25 ?£^£r -5°C(C^£PU 3, 3' — <>^y^ J jV^Wi? 

o!) K 6. 14 g (2 0. Ommol) &DMAc 2 0 m 1 I^^Ufc^?^ 
^iTLfc. ^T-2 4»m#bfc 0 #»^DMAc5 0 
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m 1 T#3§RU h^-iiU/Co ^<DWW.% h^^> 5 0 OmlfCiaj 

U *fffiUfcm<frfr»&JKMK 16 0tT?4l$raK*LTl^M 8. 5 

2 g 1%) &#fc 0 #btbfem^©3§7n3te^« 0. 85dl/g 
(DMA c ) T?fcofc 0 

5 <&&m 8 ) 

DFBP4. 3 6 g (20mmol) N tMe-Bi sA5. 69g (20 
mmo 1). 3SiiT$j&m#V £A 3. 4 6 g (2 5 mm o 1) SrlOfiftl 1 ID 
fiatDMSO 4 0ml 3 0ml|rJp^ tiflMTT 1 

3 o°c-t?4^F^nmm^U ^mir^^m^^'Lti^ i5 0ttb^ 

10 ^v£r§3?U;fco 1 6 OtT'l 0^f«^\ ttl^I^ 

S£&#;fco m h Zltzfem tDMSO 10 0ml ^JP^T^f^Lfc^ ■fe^-i' 
bMigbfCo r^m^ft^^^/-^ 4 0 0mlK:*fflU fftHLfcl 
-£fc*frS:«ufifL 16 0°CT4PtrMLTl^ 7. 7 7g OR* 8 

4%) Sr#fc 0 #btvfc# y tvi^ f ^»©»7c)te*r4 1 . 0 6 a 1 / 

15 g (DMSO) X-hotCo 

(-a-^0 9) 

DCDPSll. 48g (4 0mmolh tMe— BisA 11. 38g 
(4 Ommo 1 h 38j;tJ^Bfc;fr ^A6. 9 2 g (5 Ommo 1 ) £TOU 
-£-j£0i]5 ^l^tliDMAc 8 0mliWHV 6 Om 1 ^Dil 3 0°Ct4 

*Tl\ ttllJfcfi'&frlSttSrfl*:. #f)tlfc^l'DMAc 15 0ml &Mx. 
T*3RU*ift> VMilUfCo r<Dfi-^#3gf££r7<*/ — /l- 6 0 0ml 

ciam *fajufcs^#:*&^^m. 1 6 o o c-e4^ra^#bTfi^ib v 1 

6. 34g mm 8 2%) &#fc„ T;l/©5S7cSigft 0. 

25 8 5 dl/g (DMA c ) T*fcofc 0 
(-£/£#! 1 0) 

i?7^yiU 3, 3', 5, 5' -7b7^^-4 I 4' -If^^A- 
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i?T%ls 9. 61 g (40mmol) ,v?7$y»t«U-TDMA 
c2 9. 9g, T YJtuViS^m-teykmk Ut 3, 3', 4/4' -tT7a: 
h7^^^V^-4ffi7K^ 10. 81 g (4 0. Omm o 1 k TV 7% 

^^m—M^^m^t^^mt ltdma c is. 2 g 

5 <D&firtt&J&m 6 £ iRJiK- IT 2 9. 8 w t %tf V T % h*M? £f§M b 
fc e #fe^c^i; T ? \?M<Dm7i*km* 0 . 66dl/g. (DMA c ) "Cfc 
ofc„ 
tefiftfcl 1 1 ) 

^mmx^s^.^Rx^m^^m^m^fc 200ml© 5 optoh 2 , 

10 2 - [(4-7^0 7xn^) ^^y^^ihy— /U- 6 f/K) ^^r^ 

7 Vl'tDT'o^y 11. 48 g (2 0mmo l) s 7h7^f/WKc^; 
^ 3. 32g ( 2 0 mm o 1 ) N feWtfj ]) >7 A 3. 46g (25 mm o 1 ) 
Srtt&A/fCo m^N-^^/V-2-t°a y (NMP) 4 0ml h h/l^n 
> 3 0ml^i tifi^TT- 1 3 0 o CTr 4 I^IJPif^ # b N 

15 57K<Sr^fc:B&*b;fc8L 1 5 O'Ct^iB.bT b/t^^&^* bfc„ 

i 8ot:T2o^MtTV\ timttm&mm&'&ito #e>nfc*»efc:N 

MP 10 0ml ^P^T#f5b/cm. ir^-Y hfflBSbfco ^©i^M^ 
* A' 4 0 0ml te&ffiU «fW bfem-frfrt&Srttaift. 1 6 0°C-e 4 

^r^IbTl^M 7. 84 g (Jfc*5 6%) »6>3xfc#y^ 
20 yX^y—^CDm.TcXkmn 0. 59dl/g (NMP) Trfcofc 0 
(^J12) 

^mmA^s tasth ara^*^ ^i>w#^m^#^fc 5oomi©5 

o RSJ&S§fc\ DFBP 17. 46g (80 mm o 1 K BisA 18. 2 
6 g (8 Ommo 1), &£T*&tW&V V & 13. 84g (lOOmol) {t 
25 j^A/fCo rWlDMSO16 0mlH;^y 12 0ml%M, M^#H 

^tt? 1 3 o^TM^raupiam^u d&s-rsTk&a^tei&^bfc^ 15 
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tZM^fcmW&^fco #?)ilfc»DMS O 2 0 0ml *JP*.T*JRb*i 

^ hm^vfro ^(DM&fcmm&s 1 ? y-s^ iooomi ^am 

«fffl UfcJI^#»S:«Qa^ 160t-c-4^f«LTl^ 28. 2g 
(iR^ 8 7%) #^>tt^:^y^-x^<>- b>^03l7G^« 0. 9 

5 6dl/g (DMSO) -Trfcorc 
(-fr/fcm 3) 

g£5*l»Air, aUm&TJ^SIl&fll*.*: 200ml© 5oP^», 
3, 3' — S?T5 J z^—jV7.;Vfc^ 7. 05 g (4 0. Ommol) t 
DMA c 3 0. 4 g fcltt&^^UT^&^fCo 3, 3', 4, 4' -fb 
10 v^^^m^^y^^y >— Wokto 12. 89 g (4 0. Ommol) 3o 
itj^DMAc 16. 2g&ttMK 2 4mmW:WLt^o #b*Lfc 3 

0. 0wt%T5: K^y=^o5S7c*fe^« 0. 7 1 d i/g-e&ofc (dm 

Ac) D 

(•a-^ji 4) 

15 ^mm^, mMtf. mt^-k mmftm&&.xmwmwL&ffiz-tz. 20 

0ml <£> 5oPSJS^^ 3, 3' -i?7^y^7x^W*y 4. 9 7 
g (20. 0 mm o 1 ) N DMA c 70ml, W&ls 4 . 7 g x ^ffc V f- 

1. 8 g£tt3i^T5^£^£^:fc 0 -5 , Cfc:J&SlU 3, 

3' ^/7x/^;Vt'y^n!l K 6. 14g (2 0. Ommol) 

20 £DMAc 2 0ml*U:»iTLfc, ITf, M"C2 4I*W» 
#Ufc„ #fetVfc^^DMAc 5 0ml T?#¥?U "^7^ 

^ 5 0 0ml fliiffiU *fWb^ta^(W&S:*ia«x 1 6 
0 < CT*4l$ril?;iibtI^ 7. 14g (i&^7 4%) fc#fc 0 #<bfrbfc 
S^©5S7C^fi 0. 72dl/g (DMA c ) T~hotc 0 

25 (Hi£#!]4 3) 

mmmAm. mM&. mmi&m* Rx^mwrnu^m^tz. 2oomi©5 

OPS^t, DFBP-2S 8. 45g (2 Ommo 1 K tMe -B i s 
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A 5. 6 9 g (2 Ommo 1 h ]) £A 3. 4 6g-(2 5 mm 

0 1 ) {fc&A/fCo itltDMS O 40mU Yfr^ls 3 0 ml «rtP^ Mfg 

1 5 0°CT*h^^^|i*Lfc o 3\%WiZ, 1 6 0°C1?1 OR^a&M^ 

5 uffitem^temnzmc. m^ntc^m^i)Ms o ioomi ^M^xmR 

bfc^ N -t^-T b^tilbfco h/l^n^ 4 0 0ml b, 

WaiU^a^^T-feh^T^^bfc 0 f^tlfcl^M^l 6 0°CT4^ra 
KILTI^M 10. 53 g (I&^7 9%) &#fc e #fettfc^/^Wb 
^Ux-THfyW^gft 0. 78dl/g (DMSO s 3 5°C) 
10 -Cfco7t 0 

g • e q- 1 x«hotc 0 £fcs ;i-mffi'\!k& (vi) lattco^-eM^: bfc 

i:-5l0. 5wt%tfcofc 0 
15 (^J5£0!) 1 5 ) 

mmm^, ^tf, 5g*»£p^ mm#mm.&mtt 300ml© 5 

tMe-BisA 5. 69g (2 0mmol), fcW^ 
^^3. 4 6 g (2 5mmo 1 ) TOlbfc 0 ItliuDMA c 2 0ml b Y 
Jl>^l/ 3 0ml ePi, SHl#H^Tl 3 0°CT-4^rat)n^f#U 

20 5*&m^B&*bfc^ h^>-^*bfc 0 SDCDPS9. 
8 2 g (2 Ommo 1 h fcit/DMA c 2 Om 1 ^P^i, 1 6 5°CT*2 0 B# 
P^/££:fTl/\ Jfefi ^m-g^^K £r#fc 0 ibtlfc^SiCDMAc 4 0ml 
^P^T^bfcm> >$§o&b7c„ Z<DM'£rtemWt$: hs^ls 4 00 

m 1 tifflb #rffi bfcS^#& h/^^-trgfe^bfCo #btb/cS-^#:^^ 

25 1 6 0 < CT'4^^bxm^|& 10. 9 6 g mm 7 8%) &#fc 0 # 

b^ycuKy T^&MTtifcm* o. 62d i/ g (dmac) T&ofc 0 

(^f!ll6) 
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v?7^tLT dMe-BDSA 19. 30g (4 0 mm o 1 )'\ i?T ^ 
>&&ti*i-1tlto<Z>&&b l/TDMA c 5 0. 0Og N 7 h7*W>tZi 
*t)tLTNTDA10. 73 g (4 0. Ommol), 7h7^*>|I 
&*$J&ifeV^irig#|fc LTDMA c 2 0. 0 7 g £J3V\ ^(Dm&gkWfe 
5 ^Jl3i:TOlLT 3 0. Ow t T$ K^y-^^rliMUfCc # 

k*Wc*°y T5: ^(DMTt^mHO. 74dl/g (DMAc) tfcofc, 
(»J17) 

M^WAW, lfi^f+, 3S«£P^ &tJ^;^«&#*fc 1 OOOml©5 
OP^tl, *°!) (2, 4-7^-^3r*UY) 12 

10 glr^an*M2 0 0 g^U iST«lW?)10wt 0 /o^PD7 
^ a a 5 0 0 g £rr©T bfco i*J»£r?IISi) U 

^>"Ci5fc^bfc 0 ^t-bt-7VfcTil#i^Tl 0 0°C-e6^ffcjta$ 
■tirT^a b^M^/^Wb^y 7x-l/yt^Kl 5. 11 g£#fc 0 
tlfc^°n h^M^/M^toKy 7x=l/yt^>F^NaOHt«LNaS 
15 ^^*^b^y — V^^v-K^U^io 
(-a-fifcfcll 8) 

S^AW.ta^f+^^MS^^fc 200ml© 50POTC3, 
3' -^75 7-4, 4' -v?t KD^->t'7x^Z£t^7. 23 g. *° 
y y VMl 2 0 g^rAtt2 0 0°CXlB#F^iS#bfc o 2, 5-^f;VfV7 
20 ^ 4. 1 5 g 2 0 0 °C1? 1 B#P^# Ufc 0 ^J&^&£-f ^^ifcTk 

2 0 0 0ml ^l-^tB U #fffi Lfcm^#£7k:fc J: W ^ / Vtc 0 

i6o°ct 4mmm,mhxm^n e. 21 g (^79%) <H#fc 0 

fAf, ITn-K umwi^m^BM^mx.^ 100ml© 5opR^ 
^stzir . 0 0 g^th5i^«ft^4 0 m U^^L^io ^dp7;V* 

25 5 m 1 &MT U ^T^^ST* 6 B#H9JS# Lfc 0 4 0 0ml©^ 

-egfcofdo ^f-ht-T'yiltlifilTl 0 0°CT-6«m^$ii:T^ 



WO 03/033566 



PCT/JP02/10536 



101 

v y y^^* Wfc#y ^^/^t^V—jvq . 4 4 g £#fc c #^fcS-a- 
fr03S5cttAt4 0. 91dl/g (DMA c ) T?fcofc e 

mmm4 4) 

5 6 g N -&^!l8-T?^J^b^:^y oc— tv^t h^4. 6 2 g £DMS O 2 0 m 1 

^#H^Tmi±T' 2 0 0tST?4 L20 0 °CT* 4 ISWRKfI" 

|:i9DMSOSr»4Lfc. (v-2) KSB«©^fcT3fe*ffi$iirfc$L # 
9**&*fcS^TR&*l«U (iv) ^IB^^t?^^^^^b y ? 

©•c'feo/c 0 ::<0lRtt:oV^ tufa (w) !JifBft©^T?>r^->"B^S:S!l^ 

feit; (via) ©^-e^^y— ^^I4^sy^b^^m. Mia (ix) 
o^T^^y^v^tt^j^u^mfe^i^tuiE (x) o^-e-Y^-^ 

15 (HJ6094 5) 

N a P i-f ;H~7/^ b y I" 3. 4 0g, ^!Ji-7 

(2£ftftl4 6) 

20 # y x-t;^ b ^<oftt> «3 te^jsfefly 8 -e-a*j& ufc*° y 4 . 9 8 g 

8 \Z.^-? 0 
m$&M4 7) 

-g-fife^J 6 T^^bfc^^* y T 5: KSfc© 3 0 %DMA c 1 8 . 
25 9 5 g &£X*&8.m 1 0 -e-g-JSfc Lfctf? V T ^ \?M<D 2 9. 8 %DMA c 

13. 7 0g»Lfc e r^^^^^r^^S^Jb^B^U ^-h^ 
— /y|:ti|#i^Tti±t 3oo°c^-e 4^FlT#tau 3oo*ct? 4 
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& itJ^J&BI 1 O Ufc 2 9 . 8 w t %/K y T * «!7=* 17. 1 3 g 

fcit/DMA c 15ml &21^#PbfCo iOil^^^^^StSiJbl^t 

* h u h^-— ^^{cTM^H^jE-e 3 o o°c^-e4^ra-e#^u 

3 0 0 °C~e 4 ^rfl^-f-S r t Hi £ 9 DMA c &Bfc* HJg^il 4 4i^f 
10 fc3teSR«. T-n h^2SgfeteJ:tJ«jBI€SrfTo*: 0 8 fc^i". 

(»J4 9) 

-^J$#) 5 T^flfe LfcN a ^b*° y ^—^jVaL—^jvSr Vis 4. 8 6 

g33J:t^^ji l-e^ufc^y^^i/^-^y— ;vi . o o g Itnmp 2 
15 \zxmm^mn/%E.~? 2 2 0 °c * t? 4 u^re u 2 2 0 °c-e 4 B#^^^i- & 

(H«J5 0) 

1 2 T^a^fcLfc^ y Tfrtr his 4 . 0 6 g *5 £ tfUlfe^J 4 3t 
20 iJ5fe t^N a JH^/V* Wb^K ]J b > 6 . 67g^DMSO 2 5 

miii^uc, r (Dr^mm & # 7 m$.± \z.mfi u -<i—h*—z?i/\z. 

Tg^#HMTSJ3ET' 2 0 0°C^t?4 mjSl^tS. 1200 °C"e 4 BtlW'&JH- £ 
:tia9DMSO^iiLfc 0 (v-2) lB*®;£fefcT3te$^ 

25 fe^fcJBtWfBTi: 3j£l*J-efcofc 0 roRfcoWC^ buIB (viK (via). 

( x ) IE«feO^Ste-e^SrS!l^ bfc*S*3r* 8 ^-r„ 
(H»!l5 1) 
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# V TAstr h ^£ 4. 8 8g N N aiUM^A^ V xL—TA"!r h 

^£ 5 . 3 3 g t u ttisxmtmmm sot mm\^ VTfttmm&ft&i, 

(HJ603 5 2) 

5 N a igM^/v-* y x/v^ b ><Dftt> Y) \z.&&M l 5 -ea-sfc LfcN 

a JglU*^* y tv^ 7 . 0 3g» x ^ttfiJL^ttlliS^I 5 0 £ |r) 

(H«!J5 3) 

-kf&mi 3T?^Ufc/Ky 75 Kgfc© 3 0. 0%DMAcii 19. 0 0 
10 g $3 £ XfiG-fiLm 1 6 tf-g-JSfe IsftX^fr >"ffc/K y T 5 KK© 3 0. 0 %DMA 

c&m 22. 9 0 g »u o z.(om i &mm&tf : 7xmm±\z.mftv, 4 
-r— h*-7>\zxmm%-mnTi%mx\ 3 0 ot*t4^T?^iL 3 0 
o°ct4 mmmz-rz rtia?) dma c j:^^ s MbSrfrofc. n 

15 ^Tofc„ ^^8(^fo 
(HJS^J5 4) 

•g-^J 1 4 "C*^ bfcstf 4. 83g s &&TJfej&M 1 6 L 

fc3 0. 0 w t !) 7 5 Kt7 =^ 2 2 . 9 1g^DMAc 

i5mi &m&mMv*i 0 z.(Dm^mm£3f7*mtfc±i<z.*^* m -f^— 

W-Ry^i-S - t \Z. i 9 DMA c &&5fc Lfc e HJ&tfd 50i |W)#fc^M> :7°n 

(j£j£#!)5 5) 

'a'J&ffl 1 2 -e-^J^ bfd/K y TVl^ h ^ 4 . 0 6 g *3i;T>8'£fc#i] 1 7 
25 /$UfcNaJti^*>'ft#5 7x-Vyt^K3. 8 7g£rDMSO 2 

^TM^#H^JBEl? 2 0 0°C^-T?4^raT#}&L2 0 0°CTM^^-T^ 
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r. tfcz. «9DMso^^L/c 0 mmm 5 o t mm^ytteM, /pf^ifc 

(H«!]5 6) 

^■^.m i 2 -e-^^fe bfc# y ^— ?vWr h^4. 06g&£ t^j&#j i 8 -c-a- 

5 Efcbfc^V/frWfc/^y ^ymty- ^4. llg^DMSO 2 5ml t 
filffft 1 4 0°Ctt*4 Rf U 1 4 0 °CT- 4 ^^#-^5 £ t \Z. X 

IS*** 8 fci^t"o 

io {\mmi) 

(Ozfxn y ^M^frfr >"ffc*° V ^—T^^—T^^r h is 5 . 0 1 g 

^T^m^H^T^JdE-eMJ; 0 14 0<C;£T-4B£raT-#*&U 1 4 0°Ce4 
m$&$fi-Z> ^.t DMA c &B&35Ufc 0 ;2f^;*t5£ Wv^^^gUTJ^ 
15 ^riiJBIU 1 4 O^Tifcj^LfCo 8 ^"To 

(ttWJ 8 ) 

tMe-B i s A<Dftt><0 t-B i s A 4. 5 7 g (2 Ommo 1 ) £rffil/\ 
^ffete^tfiJ 8 tPitbT^y^- tv>^ hV£r^j£U 6. 
9 8 g (lfc*S 8 6 %) &#fc 0 315c*!i*tt 1 • 1 6 d 1 / g (DMA c ) T* 
20 fcofc. #e>tbfc3Ky^— TVl^K^ 4. 0 6gi3itJ«^j5©ynhy 
2gJ.*/V7fc JJ 7Vl^— ' 7VHr b^4. 4 3 g ^rDMA c 20mlt 

-To 
(Jfctfcfll 9 ) 

25 tulB^^ 5 60^^ h yl7;V*yft^ JJ 7Vl^*-7Vi"Jr h y 3 . 5 0 

g So it^M^J 1 2 U x-r b y 5 . OOg&DMSO 2 0mlC 
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(g-eq -1 ) 


90°CI. 
(S- 


1 33 It -2. 
cm"') 


MeOH 
(wt%) 


MeOH ^JfitSfe 
(/xmol •cm"' -mi n"') 


44 


4 7 0 


0 . 


2 8 


5. 


7 


3 . 


6 


45 


6 3 0 


0. 


1 6 


2. 


5 


2. 


2 


46 


4 9 0 


0 . 


2 5 


6. 


2 


4. 


2 


47 


5 6 0 


0 . 


0 9 


1 . 


5 


2 . 


8 


48 


5 4 0 


0. 


0 8 


1 . 


7 


2 . 


4 


49 


6 0 0 


0 . 


1 1 


2 . 


4 


1 . 


7 


50 


5 2 0 


0. 


2 1 


4. 


4 


3 . 


2 


51 


6 2 0 


0 . 


1 5 


2 . 


7 


2. 


7 


52 


5 3 0 


0 . 


1 9 


5. 


0 


4. 


0 


CO 


5 9 0 


0 . 


1 1 


1 . 


9 


2 . 


1 


54 


5 5 0 


0 . 


0 7 


1 . 


4 


3. 


1 


55 


5 3 0 


0 . 


1 7 


3. 


2 


7 . 


5 


56 


6 8 0 


0 . 


1 0 


2 . 


4 


4. 


1 


tmm 7 


2 3 0 




1 0 0 




]±«0»J 8 


4 4 0 




6 8 


%$ffi(Dtztb 


i±S£0'J 9 


5 6 0 




4 8. 


2 




tmm 1 


110 0 


0. 


1 3 


0 


1 1 . 


7 
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MMm 4 4 — 5 6 \*tt&m 7 , 8 *5 £ XF 9 (D$m& ft V >m^#f- Jt^s P< 

5 (^#15 7) 

4 4 i: l^tl^ 5 -e^J$ bfcN a SUA-* >^* 0 V ^—tvi^ 

—Tflstr hi/ 4 . 8 6 g N 8 T*-£-J& y ^— 7Vl"5r b >- 4 . 6 2 

g &DMS O 2 Om 1 ^^bfc 0 9!&fit^ife£r (vfii) f3fjtf> 

^rSU^Ufc^^5. ^ty^I^i4 5 0 g-eq-\ 9 0°C(D4?f>"fcm 
mo. 2 6S-cn\ y^/-;«tt6. Owt% >^7-^Iltt3. 1 
mol • cm -2 • min -1 *t? o 7c 0 
(H«!]5 8) 

15 ^m^AW. iftMh 5g^SP^s SLt^m#^e^ii^fc 2 0 0 m 1 CD 5 o 
PRjfcgff^ B i s A 4. 3 4 g (1 9mmo 1), 3EP0. 24g (2m 
mo 1) feJ;t;it*yi)A3. 46 g (2 5mmol) ffSHfeo -*U-D 
MA c 2 0 m 1 t hJ^ls 3 0ml tifiMT 130 °C1? 4 B#HHt)D 

20 ^J2T»#^SDCDPS4. 91 g (10mmol) s DCDPS2. 8 
7g (1 Ommo 1 ) fei'l/DMAc 2 Om 1 16 5^2 0^1^ 

J^^V\ ^ft/K 1 ;-^— m&*mtc 0 ^bMtDMA c 6 Om 1 ^r*D 

mm u #r a ufc^ v ^—ffizmi&iks ho °c-e 4 ^mmm u-c^ y » 

25 9. 6 9 g 8 9%) &#fc 0 #"b*bfc*° P ^-^i4&^51tc^« 0 . 

8 2 d 1 / g (DMA c ) % *'7 2 0 5 °C N 5 %Sfi®^?&^ri 

4 1 2°C-T?fcofcio 
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#e>*LfcBi£ (vi) fcia«©^T^KaiL % mz. w ^umo^mx^u y 
9 ^-r 0 

( 5 9 — 6 8) 

iHfr&U (vi)f3:|am<D^Tr^Ufc 0 3Ete (iv) fcfBffeO^fin^o h ^ 
#a«J#©a03£3fe*«r3E 1 0 l3l#*T^-f . 

15 
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— . if I » /I v VI,,— 

gi.mnioi ) 


g(mmol ) 


g(mmol ) 


its® 
g(mmol ; 


9/eq 


% 


dl /g 


58 


SDCDPS 
4.91 (10) 


DCDPS 
2.87(10) 


BisA 
4.34(19) 


3EP 
0.24(2) 


520 


89 


0 82 


59 


SDCDPS 
2.95(6) 


DCDPS 
4.02(14) 


BisA 
4.34(19) 


3EP 
0.24(2) 


820 


88 


0 Q? 


60 


SDCDPS 
6.88(14) 


DCDPS 
1.72(6) 


BisA 
4.34(19) 


3EP 
0.24(2) 


400 


88 


0 7*3 


61 


SDCDPS 
4.91(10) 


DCDPS 
2.87(10) 


DHDPS 
4.76(19) 


3EP 
0.24(2) 


*U0 






62 


SDCDPS 
4.91(10) 


DCDPS 
2.87(10) 


HQ 
2.09(19) 


3EP 
0.24(2) 


4.00 


87 
o / 


u . uo 


63 


SDCDPS 
4.91(10) 


DCDPS 
2.87(10) 


DHBP 
3.54(19) 


3EP 
0.24(2) 


480 

tUU 






64 


SDCDPS 
4.91(10) 


DCDPS 
2.87(10) 


BisF 
4.53(19) 


3EP 
0.24(2) 


Ron 




D 84 


65 


SDFDPS 
4.58(10) 


DCDPS 
2.87(10) 


BisA 
4.34(19) 


3EP 
0.24(2) 




8Q 


u . oo 


66 


SDCDPS 
4.91(10) 


DFDPS 
2.54(10) 


BisA I 
4.34(19) 


3EP 
0.24(2) 


520 


84 


0 88 


67 


SFCDPS 
4.58(10) 


DFDPS 
2.54(10) 


BisA 
4.34(19) 


3EP 
0.24(2) 


520 


89 


0.88 


68 


SDCDPS 
4.91(10) 


DCDPS 
2.58(9) 


BisA 
4.57(20) 


4EFB 
0.34(2) 


520 


91 


0.96 


2 


SDCDPS 
4.91(10) 


DCDPS 
2.87(10) 


BisA 
4.57(20) 


m l 


550 


93 


1.02 


3 


SDCDPS 
2.95(6) 


DCDPS 
4.02(14) 


BisA 
4.57(20) 


M L 

.Ml* W 


840 


92 


1.11 


4 


SDCDPS 
2.95(2) 


DCDPS 
4.02(18) 


BisA 
4.57(20) 




1210 


92 


1.14 
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1 0 





Aim 

(°C) 


5%SMM'J> 
(°C) 


fcmm (s/cm) 

(30°C/90°C) 


MeOH ;gMtt 
(wt%) 


58 


205 


412 


0.073 / 0.232 


2.2 


59 


201 


406 


0.010 / 0.139 


0.4 


60 




415 


0.102 / 0.325 


10.2 


61 


208 


416 


0.084 / 0.227 


2.6 


62 




401 


0.098 / 0.264 


8.0 


63 




413 


0.091 / 0.232 


2.0 


64 


202 


410 


0.089 / 0.240 


2.8 


65 


204 


410 


0.078 / 0.233 


2.1. 


66 


205 


414 


0.075 / 0.235 


2.1 


67 


205 


412 


0.083 / 0.244 


1.8 


68 


206 


412 


0.081 / 0.230 


2.0 


)mm 2 


204 


412 


0.070 / 0.247 


100 


i\mm 3 


200 


410 


0.013 / 0.146 


49 




198 


407 


0.003 / 0.019 


0.7 


itmm 1 


130 




0.020 / 0.131 





m i o «t v) N mMm 5 8 — 6 8 mtwm 2 , 3 (Dmm&ft^tf v ^—tmz. 

5 13 0°C£«9 t>+^H<, Wf^tt^^<fR]_LbT^5^^^^ 0 
(H«06 9) 

mmmxw, aa«h mmmm, x«iMtfc2oo m i©5o 

P^jfrlfft^ DFBP-2S4. 2 2 g (1 Ommo 1), DFBP2. 18 
g (lOmmolK BisA4. 34 g (19mmol) N 3EP0. 24 g 
10 (2mmo 1) *5 £TMttlfc& JJ !)A3. 4 6 g (2 5mmo 1) #SxUfc 0 £ 
W-DMS0 4 OmU h^V3 Oml IrjlPi^ fifi^Tl 3 0*CT?4 
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1 6 o°ct2 o^ra^^v\ *m-te#v-^— ^&#fc 0 ^htitz. 

»DMS06 Oml eDiTf|?bfcf ty^ hWMVtz 0 ~(D#V^- 
6 0 0ml fC^ffi U ^Frdfci bfc*° V -^—ffiZmmfe, 1 6 0 °C 
5 -e4^ra^UT*°3;^-^8. 65 g mm 8 5%) Sr#fc 0 #btt/c^ 
V=z—TJV&CDm7iB&feO. 76dl/g (DMSO) ffeofc, 

#e.tlfc^*#yv-^DMSO(^$^7^S«±('=3rt^bU 2 
0 O'CT^^Ffl^UT^/V^^Na^^ri-S^U^-^/^ 

fc„ mbintcm*, (vi) {-ta^cD^-em^^b, ^ (w) ^is«o^. 

btltimfe"Sb 5tl3-efeofc c iOKCo^t, tufa (vnK (viih 

(Higm o) 

DFBP-2S^5. 07g (12 mm o 1 ) N DFBP^l. 75 g (8 
15 mm o 1 ) t U {to^telllfe^J 69i H&K: LTl^i «l^ffo 
fc c /Ky-^— 8. 68g mm 8 2%) <Sr#fc 0 #b*Lfc*° y Ir/i^ 
Y ^©jItc^H 0 . 72dl/g (DMSO) "Cfeo fc c H3£#J 6 9 t IrJ 

Ur#«%l4^?PJl^:b/c^§r^ 1 1 l-|Bi- 0 
20 (H;&£#] 7 1 ) 

Bi sA^4; 57g (20mmol), DFBP^l. 96g ( 9 mm o 
lh 3EP(Dft^!9(-4EFB0. 24 g (2mmol) » ftiilJS 

me9tm z^k^m^x^mm^n<>tc 0 *° y -^-$£8 . 3 e g ot^ 

8 2 %) &#fc 0 # bHfc/K y ^— TVWr h ^^il^f^te 0 . 74dl/ 

25 g (dmso) -efoofco nj&#i6 9 tmm^^r^ hm^^m^w^, 

1 1 
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mmm7 2) 

B i sA«r3. 4 2 g (1 5mmo 1), 3 E P <Z>ft:b tUC 2 V 2 - tf * (4 
-kKn#i/-3-7!J/l/7x^V) 5 4 g (5mmol) %m 

v\ fife^js^j 6 9 1 m c^#ic Lxm.&&£Tf&%m&ft~D ti 0 # y -^h&& 

5 8. 6 6 g (Ifc^8 2%) ftbfrlttfV ^—Tfr* h>&<tt&jcftm 

tto. 94di/ g (dmso) x-h-otco mt&m 6 9 b mm^^p YWk* 

(mmm 7 3 ) 

10 mmmxw. ^m.fYRtfm&mwzmtt 200ml© 5onM:, 

BDSA9. 32g (24. Ommol) ^^4, 4' -i?7 * S 
^^.^4n^3. 97 g (16. Ommol) £DMAc3 5. 7 g £H±iA3^ 
i&T*fg#U£^£itfc c 5lti§NTDA10. 19g (3 8mmol) 
(>'^7k-^ W>-^0. 39g (4mmol) IrDMA c 2 0 . Og^tllft 

15 3a^^t- 2 4m£im&Lt' 0 mbfctt°v7^ vmv-^vmm&m* o. 

9 (DMAc) 0 

mtbtitc 3o. oii%^y t=- m^&^^Jii-ii^ u ^-r— 

h*— ^V{-T^JBE69M*#H^TT^aj: 9 2 8 0°C£-e4 B#ra^#^m 2 
8 0 °CT* 4 B#F^*H-5 ri:tJ;i?DMAc =• «£ tffgggffi & 

20 =fTo^ 0 ^^^^^TK^bTm^ffjaiL, (iv) lE^^T^a Vl/^ 

6 9 ^lR)^^-LT#S^tt^?U^b^^:^^l 1 (cfa-To 
(l«#!]7 4) 

feR-^ W ^fi&Oftfr «9 \Z. 3 ?jvm&fo>%) 0 . 6 9 g (4 mm 

25 ol) &JBl\ NTDA0>{fc3&^fcft/B-r5DMAc&2 0. 7gi:U {til<D 

^Witmmm 7 3t mmiz lt** y r \?wtv-x ufc D # y t $ km* 

17=^©315c^« 0. 9 3-Trfeofc (DMAc) 0 
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mmm7 3tmm\^ * e U7oi»^7^teitu dmac© 
mmm 7 5 ) 

5 2 O Om 1 <D 5 0Prai:, BDSA 7. 77g (20. Omm o 1 ) s 
DMA c 120ml, IfJJ^y 9. 4g, tjtPf!)A 3. 6 g £rttSA^ 
5?7$Vtlffil**fe. $tfi£*r -S'CfclJ&SPU 3, 3' — <^/:7^y^ 
i/^yf^DF 5. 84 g (19. Ommo 1) fcj:t;3-xf-;l/ 
^M^^yKO. 33 g (2mmol) IrDMAc 2 0mlt^lfc 
10 ^«Tbfc. ITIs Ii&T'2 4W^tfc 0 #fe*Lfc^£DMAc 
5 0ml«U -fe^-Y h2Siibfc 0 r©Jltlr b;l/x> 5 0 0ml^C 
L % flrfcB l^c/K y -v— JfrSrifcagU 15 0 °CX~ 4 i^mt&R UT*° V f& 
8. 8 5g (lfc$S7 1%) Sr»feo »5>ttfe#5^— ©315£ttAH: 0. 7 3 
dl/g (DMA c ) -T?&>ofc 0 
15 /Jn y -V' — 5 . 0 g ^DMA c 2 Om 1 ^7^Ste±l'I*Lfco 
^t- bt- 7 , yfcTti#lMTtET*2 8 0ttt*4^f|t#fiL2 8 

o °c t? 4 ESf*gi£#-r £ r. £ fc. <fc X> D ma c © g&£ *s £ tfffiftgtil o fc. 

20 (JU60O7 6) 

2 0 0ml^«BDSA7. 77 g (2 0. OmmolK DABP 
4. 2 5g (2 0. Ommo 1), try 8. 8g^i«i:LtDM 

A c 1 0 0 m 1 £rtt&A^c 0 £S7)e<Vif^ b V * V v YWr*: J * o y K 8 . 0 
0 g (3 8. Ommo 1 ) *5 ZXIW^ W >^0 . 3 9 g (4mmo 1 ) 

25 DMA c 2 0 m 1 LT?IT U M"C 2 4 ttm&# bfc c # btbfc^/S 

JRSr-fe7'f h$tilLfc 0 it?K£:^aj&M& 1 0 0m 1 fcift 5£-T?Sf8&. 
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mmm7 7) 

mmmA^.mM^RT$mt%iW:&ffix.tc 2 0 0 m 1 © 5 op«i 3 , 

5 3' -^7^-4, 4' -^t Kn^i/tVx^;UZ^l7. 23 g (2 
5 mm o 1 ) % y y 1 2 0 g ^ Atl 2 0 0 °CT* 1 # Lfc 0 4, 4' 

— <lsif-7^/^i/jj;lstf>m6. 49g (24mmol) N 4-7^/^1 
mm 0 . 3 2 g (2 mm o 1 ) 2 0 0 °Ct 1 B^WSM* Lfc Q SJft$g?£& 

-f^^m^2 0 0 0m 1 1>(:#fflL, WffiU/c/Ky-^--^7R*5J:W^y- 
10 /V-egfe^LfCo 1 6 91g (i|J^ 7 6 %) 

^StaSA!\ ?lTn-h, ta^I+S^^tt^«^fc 100ml© 5o 
n^J&§ff^#fe*Lfc#y-^-6. 0 0 g^»»4 0ml to£/^bfc 0 
^ n n yf5ml U MT«?fiT" 6 0#K^ Ufc 0 Sj£?#£r 4 

15 0 0ml O^^^^XKliSAU #rtbSLfc*°y -v— ^-Y^^^T^fe^ 

^■ftt^^s^-egfeofdo -f-r— h3—-?>\zxmm^m^Ti o o°c-<?6B# 
#£>nfc*°y -?~-<Dm7z$km-z o. esai/g (dmac) -?feofc 0 # 

20 SUN a y ^^y^-^i/— bfCo 

^rO/Ky-7— 5. 0 gSrDMAc 18ml f;i^Lfc^£;*f ^tfcJb^ 
*U b^— 7^(ZlT^#H^;T^J±-ei 5 0 o CfT*4Hf B 1t#£L 

1 5 0 4 ^fl^t 5 r t j; <9 DMA c Lfc, (vi) 

&T««£^ J^^i«Jgf^ (iv) <Djfmx*yu h^&L7c e #bttfcJKO 
25 2U^^^^ 1 1 ^^i~ 0 
(^#|7 8) 

mmmxm. ^.muRnm^^w^m^tc 300ml© 5ops»2 
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-7!J;W7x/- A- 6. 71g (5 0mmolh 2, 6— * <3~ )V7 =c J — 
A- 6. 1 1 g (5 Ommo 1). ^bn-^if^l 70ml, t°U v?>- 7 Ora 
K CuCl lg N MgS0 4 5 g, ^rtfcjA^K 3 Otl^^d^ ie|f| 
Si^$^c 0 ^ nn*M 10 0ml Ztoz-X-t?^ hStuiU 

y -^Ti5fc?£ u ioo °c-e 4 ux ^yv-tn. 2 2 g 8 

9%) &#fc 0 

^a|Af\ ^ft, aS^3«. %.tfm.WmW&M5-ti 5 0 Om 1 <D 5 
oq^JfrglK:, #bixfc#y-^— 6 g^itF^on^A 10 0 glrit^ 
10 ^^T'JI# £> 1 0 **% ^ v ^/v* a n sls;VJ*mW. 5 0 g £r?ig 

ISfi^Tl 0 0°CT-6^ra^^^:T^o b i/M*A* >"fb*° P 7 V 
V^"=3r K 5 . 9 2 g £#fc 0 # btbfc^n b ^x^W/ 

15 ^KKlLfco 

^U-^— 5. 0 g^DMAc 18ml K^ti^tzWtfc&tf? ^WL±.\^M^ 
^ t „ h i:tll«Tf JET 1 5 0°C*T'4^W-e#^Ul 5 
0 o C-e4^r^^i-5^t^J:«9DMAc^I^*Lrc o $ bl- (vi) <Djj&X* 

20 1 1 l^-To 

(H«7 9) 

DFBP— 2S8. 45g (2 Ommo 1 K B i s A4. 34g (19m 
mo lh 3EP0. 24g (2mmol) &£Uj?m*}) ?A3. 4 6 g (2 
5mmol) SrfflV^ #,(^)^{«Jg^ 6 9 i: ttl^fe J^m^S 

25 ^ofc 0 & v 9. 04 g 0151^6 8%) £#fc 0 #fe*Lfc#y ^-T" 

fr^r Y -yffi(Dm.7i$km-Z 0 . 62dl/g (DM S O) T-fco fc e 
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atmn o) 

Bi sA©tfflM4. 57 g (2 0mmol) t U 3 E P tf>f£ffi St^PH- 

8. 2 5 g mm 8 1%) &#*: 0 ^»j6 9 tmm^x*^* vm&VF& 
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mi i 





(g-eq" 1 ) 


mm 


90°CI^3olti> 
(S-cm-') 


MeOH 
(wt%) 


MeOH 
(/zmol -cm" 2 *min" 1 ) 


69 


4 9 0 


5 2 


0 . 2 0 


6 . 1 


4 . 1 


70 


4 2 0 


4 8 


0 . 2 8 


11.5 


7 . 1 


71 


4 9 0 


5 1 


0 . 19 


7 . 2 


4 . 3 


72 


5 1 0 


5 1 


0. 1 9 


3 . 4 


3 . 8 


73 


4 6 0 


4 6 


0. 08 


7 . 6 


5 . 3 


74 


4 7 0 


4 5 


0 . 0 9 


5 . 6 


4 . 9 


75 


2 9 0 


5 1 


0 . 0 5 


O A 

8 . 4 


"7 Q 

r . o 


76 


3 3 0 


5 3 


0 . 0 8 


8. 2 


7 . 4 


77 


4 7 0 


4 6 


0 . 11 


"7 C 


c o 
D . ^1 


78 


4 10 


A O 

4 8 


U . I U 


0 . *!■ 


Q i=i 

o . o 


imm 10 


4 2 0 


5 1 


0.2 7 


38. 7 






4 3 0 


4 9 


0.0 9 


2 3.6 


17.1 


tmm 6 


2 7 0 


4 8 




5 8 




tmm 1 


110 0 


5 0 


0. 1 3 


0 


11.7 



mMffl 6 9 — 7 8 «Jt^!j 10. 5 s 6 (D^W^M^ V ^ — fctk^ * ? 
HJ£#!) 6 9-7 2 (D/Jn° y ^-^/V^^TJIi t MMM 7 3 — 7 7 <^^^/^ 
10 Ll^£3S£^5o 
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mm 7 9 -e^ufes^fiitt^^wk^ y ^-^^ h ^Bt*jt«i-5 1 , 
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If 2fc <D m ffl 

10 .3 . * ^^mt , ^St^Eg^Lfc^jSw^fc 1-10 (DT/l^l- 

20 ^m^m i~io ^TA-^ssr^r-r ^^s^t^^i** 0 y =—7^ 
Tts^; (6) -x?m&tiz>m*)&i,n^& i o~i o o^i-% N 

25 &J;tFFIE:& (7) T-gt£;ft5;i£9)gLfl?5£¥#: 0-9 0^%^ 
R 1 ~R 10 ^^< t h !o^-C n H 2B+1 (mtel~l 0<D^ic) "CfclK 
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r 1 o R 2 R* r» 

X 1 X 2 X 3 1 X 4 X s 



7^ 



(6) 



10 



X 6 X 7 X 8 1 X 9 X 1 ' 



,10 



(7) 



[5£ (6) io£X$ (7) tf\ R 1 ~ R 1 0 \tttl^tl%&3L LT S H^fc^-C^ 
H 2m+1 (mttl~10«^ X l ~X 10 tt, ^HfMAiLT, H^fctt 
yphyfi, A'-A 3 }*. ^rtb^tb^izibT, -CH 2 - -c 

15 (CH 3 ) 2 -, -C (CF 3 ) 2 -. -O-. -S0 2 -tfcft-CO-Tfef? % 
i, j, kfc£tMtes ^n^em&xLl^X, O^fctel^U. s£ (6) *3£ 
Xf (7) ©^#ai(7>*5!fJR-7-tt. -C m H 2m+1 (mttl~10OSBS), 
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TtB^: ( e ) K^zti&mvM vmmmi: i o ~ i o o ^ts-mm 2 0 

-8 011% 

5 &J;7A TIBSt (7) }^^tb^>^!9alU*5tWil 0-10 0^^%%^tf 
ffim 2 0-8 0S*%^A/1?^ «9 . 

R 6 ~R 10 (D4>ft< Hlo^-C m H, B+1 (mtel~l 0<Z>SlikK 
^o, X 1 °©/>^< i t 1 o^7"o h y^S 

io ^mmm 0 



15 




(7) 



20 [St (6) fejltf (7) f\ R^R^^n^tL^ALb-C. H^fc«-C ffi 
H 2m+1 (mftl~10CllO, X^X 10 ^, -^^MiAlbT, H^fcfi 
A^A 3 ^ ^ti^tim^LVX^ -CH 2 - -C 

(CH 3 ) 2 -. -C (CF 3 ) 2 - N -O-, -S0 2 -ffc|j:-CO-Tfei3, 
i, j, k&^tnte, ^^fimLX^X, O^fctel^U 5£ (6) 4o«t 
25 XI (7) <^«t£>7k^J^Ji, -C m H 2m+1 (mlil~10©lt) s 
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ii. fxx h^mm^^m^mmmm^K mmmm-m^^t^mm 

TIB^; (3 4) ^$tt5jft«3aSb«3t^fi:2 0-1 0 0^/^%£^ N 
R n ~R 15 ©/M< % 1U±& -C m H 2m -CH = CH-R 
10 titin- C m H 2m -C = C-R (mttO~l Otf>^ifc. RttHSfctt^:^ 



15 




tt*Ps R'^Rm^ll^titT, H. -C m H 2m -CH=CH- 
R*fc«-C IO H 2m -C = C-R (mteO— 1 OCDgffc, R«H*fc}*7^ 
20 — A-^K VfiCH, C-CNtfcttN^U X^—X 15 ^ -tivetU&Sfc 

E^£\ -CH 2 - -C (CHj) 2 -. -C (CF 8 ) 3 - N -O-, -S 
Oo-^fcte-CO-SrScU k, 1, nte. -^tL-^^AE IT, OSfcfil 
^ (3 4) ^©^^OTK^M^-^x -C m H 2m -CH=CH-R > 
25 -C m H 2m -C = C-R (meo~10©Sts RfiHtfcli7x=;Wl), 
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TIS^ (3 5) i^£*L5|fe9agUJK£liMB:2 0~1 0 

R J -CH = CH-R b |fcii-R J -CH C -R b (R« fc? xrV^S, R b 

1*1 om^im,^* h^mm^mmm^^mmmo 




[5t*\ X 16 ~X 20 f«tt^^AlbT. H^cte^n h^g^ VftCH, 

-CH 2 - N -C (CH 3 ) 2 - N -C (CF 3 ) 2 - N -O-. -S0 2 -^fc 
li-CO-^SU k, 1, nte, tth^tlZ&±L\^X^ O^fcfil^U 5^ 
(3 5) 0^#^07KmH^^ Zfxx h>Wtm, CI, FSfcttCFalCfft 

14. fi&IB^o h^lftaE^ -C n H 2n -S0 3 Y (nttO~l OOli, 
YteH, Na HcfcteK^fcS) T'fcS - £ ^-f-^W^OgSfflm 1 ~ 1 3 

1 5 . n^mmm i ~ i 4Wz.nm(D^x2 b ^^^^tt^jig^^^ 

1 6 . If 2fccD$£B|g 1-14 WzHEffcO^n h ^SftS^^r^mftWJBS^:^ 
18. ^-^SStfeK^*^ l o 0 0 g /m o 1 jitTtfe •? . ^ y —jv 
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1 9 . m*<D^mn i ~ 1 4 m^m^?"* h >m^^mm^^Aj 

2 o . it *<ommm i 9 * % w^^r^t 
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